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Aneient Bronze Battles Founders 


Chinese War Drum Cast at the Be inring of the Christian Era Is 
a Molding Enigma—Mcdern Cylinder Shops Would 
Have Trouble LP: pl'cating This Relic 


LMOST two thousand years ago, an un- ing area immediately beneath the top, and with 






















known Chinese artist and foundryman 
produced a casting which today 
prebably could not be duplicated 


two concave portions meeting in a sharp V- 
shaped ridge extending around the cir- 
cumference at about a third of the 
distance from the bottom. The lower 
edge is beaded to a thickness about 
twice as great as the shell or sides. 


nor even imitated with success. Work- 
ing with primitive instruments, no 
doubt with the crudest of mechanical 
devices and melting his metal in an The top is decorated by a series of 
open-flame, charcoal furnace, this 18 concentric circles, repeating at 
ancient foundryman produced a irregular intervals designs com- 
work which is as inscrutable as posed of small characters. These 

figures are in relief and stand 
out. strongly. The center 
is a circular boss with radiating 
rays in relief. The boss doubtless 
was the point where the drum was 
struck in sounding. Around the 


outer circumference, spaced at equal 


the character of the millions who 
throng the Celestial Empire. That 
feeling.of pleasure which appreci- 
ates symmetry in all things, can- 
not but react to the beauty of this 
casting which forms one of the 
most prized exhibits at the Cleve- 
land Museum of Art. Worcester R. 


distance are conventionalized frogs, 
Warner, scientist, engineer and one of 


each alternate one bearing a smaller 
frog upon its back. The outer surface 
of the shell is ornamented in a similar 
manner with parallel rings formed of the 


the world’s foremost manufacturers of 

astronomical and precision instruments, 

was the donor of the casting to the 
Cleveland museum. Mr. Warner, who is 
himself an authority on Chinese art, was 
attracted by the beauty of the casting, and 
not until it was in his possession did he 
appreciate the value of the piece as an 
example of the work of ancient 
foundrymen. The casting is a 
‘hinese war drum, of a peculiar 
form, which from a_compari- 


same designs used in the head, and with 
the double lines separating the different 
rings. On opposite sides two pairs of 
loops are attached, apparently for the 
purpose of forming supports, by which 
cords were attached to swing 
the drum with the flat sur- 
face upward. J. Arthur Mac- 
Lean, curator of Oriental art 
son with one or two. other at the museum, ascribes this 
lrums in this country and in 
‘hina, seems to have been char- 


ictertistic of a certain district 


casting to the people of the 
Szechman province in south- 
eastern China, and states that 
various undisputed  eviderces 
place its origin at some time in 
the Han dynasty, which em- 
braced the years from 202 


n the southeastern portion of 
the country. The drum is cir- 
ular in form, with a flat top, 
vhich extends beyond the sides 
s may be noted from the il- 











; _ ieee e B.C. to 220 A. D. A sim- 
illustrations, The sides are curved MOUNTED ON A STAND OF GRACEFULLY DESIGNED CARVED ilar but smaller drum, de- 
ind shapetl in graceful con- WOOD, THE CASTING IS THE CENTER OF ATTRACTION scribed in a work on Chinese 
tour, with a convex or bulg- IN THE ORIENTAL SECTION art published by the Victoria’ 
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INTERIOR STILL BEARS TRACES OF 
ANCIENT MOLDING SAND 


and Albert Museum, bears the in 
scription beginning: “Made on 
the fifteenth day of the eighth 
month of the fourth year (A. 
D. 199) of the period of Chien 
An.” The same _ description 
states that the war drums were 
known as Chu-ko Ku, or Chu-ko’s 
drums after the famous Chinese 
general, Chu-Ko Liang, who in- 
vaded the Shan country early in 
the third century, one of the drums 
still being preserved in his own an 


cestral temple in the province of 


Szechuan. The history, and probably 
early service of the casting is known only 


ork 3 


through» comparison with = similar 

which have been inscribed, or which 
through recorded data may be traced 
back to the ancient era when the bronze 
from which it was made was melted and 





CLOSEUP OF ONE OF THE TWO PAIRS 
LOOPS—-FULL SIZE 













TWO DIAMETRICALLY OPPOSITE PARTING 
LINES ARE APPARENT IN THE SIDES 


tances between the frogs, and di- 
rectly over the sides of the 
drum. It is probable that a 
concentric row of risers was 
placed nearer the center or that 
the center boss may have been 
carried up through the cope. 
Some irregularities at intervals 
nearer the center seem to support 
this assumption. These latter are 
also concentric with the drum-head 
boss. The lost wax process may 
have been used in molding the drum. 
This theory would explain the regulari- 


ty and precision of the decorative fig 
ures. However, if this method had been 


used, and the entire design made in the wax it 


is probable that the small decorative 
motifs would have appeared depressed 
in the surface of the casting instead 
of standing out in relief as they do. 





es (il ae a F the eact. and hollow-ware vessels of a similar : ie ' 
cast. The physical aspects of the cast : , It is not beyond belief that a cylin- 
vature. Yet, the average thickness of 


ing, that at once unpress every foundry- ; drical core was swept about a spindle 
he sides and head is about <% inch, 


man present eve yre f an interest- P 
man present even more or an inter¢ and molded to the contour of the drum. 


and is uniform throughout as to | 
The core then may have been coated 


ing mystery than its origin and history. 
prompt the greatest admiration from 


The size, and extremely light section, ; I ol ty 128 with wax to the desired thickness and 
oupled with the relief rk in or- Modern ftoundrymen t weighs only 1a : : ; 
—- = t e relief work in cine a drag, split vertically, set around it. 

P cay ‘ Bains oe, vices 0 ads. ae > ‘ r 
namentation and the attached devic« This after ramming probably was 


on the top and sides, make the cast- | lo the artist and antiquarian famil- swept level with the top of the. core. 
ing one which would be exceedingly iar with ancient examples of oriental Then a thin flat pattern of the top, 
dificult if not impossible to duplicate. workmanship, the beauty and_ precision carrying the rays emanating from the 

The flat drum-heat measures 2 feet Cf the casting is readily apparent, and spindle was set on the cope, rammed 
1034 inches in diameter; the height, ™ ‘no ‘way surprising. The signs by and the sprues made. The pattern was 
measured from the bottom, or open Which molders may analyze the way  jifted with the cope. The cope then 
end to the edge is 1 foot, 83; inches; 1 which a casting was formed in the was turned over and the pattern drawn. 
the diameter at the lower edge is 2 sand, are contradictory, and no positive The wax over the sides of the core 
feet, 934 inches; and the circumference ¢Vidences apparently are available to way melted and allowed to run out. 
around the depression which forms Prove what combination of operations The two halves of the drag were drawn 
the smallest section, immédiately be- Was employed. back horizontally on the plate, lifted 
neath the loops, is 7 feet, 10 inches It may be established that the drum to one side, and probably again set 
It thus may be seen that the drum is was poured with the flat head upper- up with a spindle or rotating shaft ver- 
farge compared with the average pres- most. The marks of 30 sprues, plain- tically located at the center. A marker 
ent day art bronze, such as vases, urns ly are evident, spaced at equal dis- or templet rotating on this shaft prob- 
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ably was used to scratch the horizontal 
rings which space off the different de- 
signs on the sides of the drum. The 
halves then doubtless were placed with 
the surface upward, and_ the 
different designs, carried on some sort 
of block were stamped at intervals as 
they appear on the 

The 


were 


Inner 


surface. 
the 
similar 


designs upon 
made in a manner, 
concentric rings being scratched 
andthe 
with the 
the rings. 
This theory of the method of mold- 
has 


top probably 
the 
in the 
small 


surface characters 


stamped repeated pressure 


within 
ing many evidences to support it, 
weakened by 
practical 
hard to 


nevertheless is 
and 


but 
characteristics 

that 
wax 


some 
considera- 
answer. The 
alone could supply 
thin section of the 
sides, as it is almost unbelievable that the 
halves of the could 
molded against the core, after a 
parting material had been applied, then 
drawn away, finished and put back with 
The 
ob- 


inch 


tions 
lost 
the exceedingly 


seem 
process 


two drag have 


been 


a spacer between the two halves. 
thickness, 
servation 


close 
vary by a 


which from 


not 


even 


does 


over the entire circumference, precludes 


. chance of such a method 


used. Two 
outside of 


op- 


been 
the 
the | shell 


having 
fins on 


posite each 
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other in the sides, prove beyond ques- 
tion that the two halves 
back and again replaced. 

That the horizontal 
which separate the different 
figures on the top, were scratched into 
the 
close examination. 


were drawn 


rings, and those 


circles of 
surface is practically proved by 
slight ir- 
regularities, the 
weight and thickness of the lines point 


Traces of 


and the variation in 


to this assumption as correct. 
That 
were 


figures 


their 


the small decorative 


stamped in, is shown by 


irregularity of outline and the uneven 
expected 
Further, 
the lines, 
they 
the 


this 


might be 
this 
often 


spacing which were 


they applied in manner. 

overlie 

that 
after 


the 
and 


patterns 
tend to 
the 
been made. 
difficult to 
which 
the 
times to 


prove 
mold 


were 
stamped in lines 
had 


it is 


theory, 
the 
these 


Granting 
conceive of pa- 


tience would apply small 
sufficient 
make the thousands 
of impressions. On the top of tke 
drum alone there are probably 5000 dis- 
marks which must 


this 


stamps to surface a num- 


ber of 


have been 
the 


more. It 


tinct 


made in manner, and sides 


doubtless carry many would 
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how 
which 
his 


was in 


be interesting to know exactly 
the molder maintained a surface 
would take the 


tool, or 


impression of 
type as it 
reality, whether after the 
had been finished, the mold was 


stamping 
and design 
baked 
Some traces of the molding 
the 


dust of 


or dried. 


sand remain. within drum, under 


a surface of soil or more re- 
im- 
the 


part- 


The molding sand is 
fact it 


light as 


cent origin. 
palpably fine. In seems to 
touch to be as modern 
The 


although 


color indicates a 
the 


this 


ing dust. clay 


texture, sand does not 


leave a deposit of material when 


rubbed between the 
The the 
frogs ornament 
the 
on. In 


fingers. 
the 
have 


cast 


sides, and 
the 


of having 


loops on 
which top 
appearance been 
this event, they probably 
contained in small cores which 
the the 
sides, and in the cope after it was fin- 
This theory is sustained by the 
each of the 
vices mentioned, which might have been 
the smoothing over 
which was the 
the the 
If the projecting pieces had been 


wert 
were 
set into center of two drag 
ished. 


smoothed areas about de- 


made by molder 


a joint made when 


core was set into surface of 
mold. 
burned on, after the drum was 

made, it is not likely that 

the area from which 

the work 


been 


relief 
had 


THE DRUM HEAD AND THE SIDES ARE COVERED WITH INTRICATE DESIGNS—NOTE THE UNEVEN SPACING OF SIMILAR CHARACTERS TO GIVE VARIETY 
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erased -would have been so large. The 
closeup of the loop, shown on page 668, 
also indicates that there were Ines 
which might have been made when the 
metal sought to follow the joint made 
by the recessed core. In further proof 
of the cast-in explanation, some traces 
of the same molding sand found in- 
side the drum has been noted clinging 
to the under side of the frogs. How- 
ever, the loops at the sides are clean, 
and show evidences of 
used to 


having been 
support the weight of the 
drum. 

As was stated, the method of mold- 
ing is open to dispute. Several found- 
rymen of wide experience who have 
examined the relic state that to take 
the two halves of the mold apart and 
return them again to their places sur- 
rounding the core would be beyond 
possibility with ancient rigging. They 
point out that to do this would re- 
quire exact machining of the joints 
where the two halves came _ together, 
and also of the supporting plate. Any 
slight’ tilting of either half from the 
exact perpendicular would have caused 
the metal of the sides to have been 
pinched off or to have been thicker 
than desired. It indeed is difficult to 
conceive how the two. parts. were 
brought together to give an exact thick- 
ness throughout the entire circumfer- 
ence. Yet the Chinese invented the 
first astronomical instruments, several 
hundred years before they were con- 
ceived in European minds, and the per- 
fection of their execution made some 
of them serviceable from the early 
thirteenth century until they were dis- 
mantlted and stolen by the Germans dur- 
ing the Boxer uprising. 

A few observations by John C. Fer- 
guson, published by the Smithsonian 
institution are apropos. He states: 
ancients 
(Chinese) used wax for their models 


“In casting vessels, the 
or patterns, and the lines were thin 
like hairs—even, regular and_ distinct. 
The characters were rounding like the 
surface of inverted tiles. They were 
not deep or bold and both large and 
small characters had the same depth. 
They were clear and distinct, without 
any blurs. Such castings of carefully 
chosen bronze were excellent. They 
had three characteristics: First, they 
had no marks of sand granules; second, 
the workmanship was wonderful; and 
third, there was no sparing of labor. 
They were not made overnight. * * * 
“The sound given out by ancient 
bronzes is clear, while that of modern 
pieces is confused and_ noisy.” 

In a book by Charles Bushnell, pub- 


lished by Victoria and Albert Mu- 


seum, the composition of bronzes dur- 
ing the Chou dynasty (B. C. 1122 to 
249) is given from a translation of 
the K’ao Kung Chi, a contemporary 
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work on the industries of the period. 
It is stated that during that most re- 
mote period a succession of six alloys 
was used, in which the proportion of 
tin gradually was increased from one 
to five, to one to one with copper. 
The lesser metals in the alloys are not 
given, as they probably existed as un- 
known impurities in the two main con- 
stituents. The alloy with five parts 
of copper to one of tin was used in 
the fabrication of bells, caldrons and 
gongs; sacrificial vessels and_ utensils 
and other cast hollow ware. 

A careful analvsis of the metal in 
the war drum at the Cleveland museum 
was made for Tue Founpry, through 
the courtesy of Mr. MacLean of the 
museum and the donor of the casting, 
Worcester R. Warner. Filings were 
taken at points which did not mar the 
surface. This analysis showed the fol- 
lowing composition: 


Per cent 
a, ORI EOE REO eT Oe ee tees 74.36 
BRON. “Gd dice cole bls ee balateiona eee eres 16.80 
oe Oe Cee ea ee Ene eae res eee 14 
REN Sik eae e ai hie em onus 01 
a ne RE Cg eee .08 
WG > ona Rakes Cee ee Cee nena trace 
TO) Saceacecs owen cuce rrr errr ire 8.57 


The high lead content is remarkable. 
The alloy is practically a bearing 
metal with 8 per cent tin and 20 per 
cent lead added. Although the drum 
antidates all knowledge of aluminum, 
the metal is present and doubtless had 
its influence upon the properties. 

It may be noted from the accompany- 
ing illustrations that the drum _ has 
three breaks in the surface of the 
sides. None of these is an imperfec- 
tion in the casting, and each bears evi- 
dence of having been caused by rough 
handiing at some time during the cen- 
turies which have dragged by since 
the casting was poured. The long 
break, which in the view of the in- 
terior is shown to have been mended, 
occurred before the casting reached 
America, as is evidenced by the process 
employed in its repair. Small holes 
were drilled opposite each other on the 
two sides of the break. These were 
carried only part way through the shell. 
Sharp staples made of tin, or some 
other white metal of similar texture and 
hardness, were applied with the sharp 
ends set into the drilled 
These staples then were tapped down 
flush with the shell, and tended to hold 
the break together. It is said that a 
similar mode of repair is employed in 
mending broken pottery which is re- 
ceived from China. 


recesses. 


The Shea Bronze Casting Co. 232 
Fifth street, Bridgeport, Conn., is com- 
pleting a new foundry and desires to 
purchase a small core oven, 12 x 18 
and 11 x 14 iron or steel flasks, a 
tumbling barrel, sprue cutter, motor 
driven grinder, small tools and supplies. 
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Ladle Additions for 
Softening Iron 


Question.—In pouring off big heats of 
hard iron for grates, brake shoes, bear- 
ing ribs, ete., the iron from the latter 
part of the heat comes down dull! 
We have been using the same amount of 
coke for the hard iron as for machinery 
iron mixtures. Could we use any chem- 
ical in the ladle to increase the tem- 
perature of the iron and soften it? 

Answer—We would not recommend 
that you put anything in the ladle to 
increase the temperature of the iron 
High enough heat should be obtained 
by proper melting and we recommend 
that you use more coke between the 
charges. This will give you hotter 
iron. Hard iron with its low silicon 
and high sulphur must be melted at a 
higher temperature than machinery iro: 

Should you desire to soften the irov 
by ladle additions, it could be done 
by adding a small amount of 50 per 
cent ferrosilicon and four to six pounds 
of 80 per cent ferromanganese to a 
ton of metal. These alloys should lh 
thrown into the ladle while the stream 
of iron is running into it from the 
cupola. The amount of _ ferrosilicon 
to use will depend upon the amount 
of silicon in the iron, but it is imprac 
tical to add much silicon in this way. 
A large amount cools the iron and as 
ferrosilicon is lighter than iron it has 
a tendency to float to the top and not 
melt. We believe a better way to soften 
the iron would be to use a small amount 
of ferrosilicon on the charge in the 
The amount to add could be 
judged from the percentage of silicon 
in the mixture and then figuring the 
increase to be gained by the ferrosilicon 
addition. This would be done as fol- 


cupola. 





lows: 
Weight of metal Per cent 
Pounds Silicon Total 
1000 x 2.00 = 2000 
20 x 15.00 = 300 
1020 divided into 2300 


2.25 
Less loss in cupola 25 


Silicon in finished metal 2.00% 





Requests Literature on 


Foundry Equipment 

The Kokomo Malleable Iron Co.. 
Kokomo, Ind., through W. C. Me- 
Coy, states that it is planning to en- 
large its plants for the production 
of malleable castings, and that, al- 
though it is fully covered on most 
of its machinery needs, the compan) 
would be pleased to receive literature 
on a gneral line of foundry equip- 
ment. The proposed plant will be of 
the latest type construction, .and it 
is expected to be ready for occupancy 
hy the end of the year. 





Stat 
for 


pro 
11,6 
frot 
and 
fav 





















Cupola Practice Is Not Consistent 


The Seemingly Inevitable Coke Shortage May Prove a Blessing in 


Disguise if It Forces Foundry Owners to Cut 


T IS common knowledge among 
those engaged in the iron 
and steel industry that the 
coke produetion in the United 

States for 1920 will fall behind that 
for 1919 by probably 25 per cent. The 
production for 1919 showed a decrease of 
11,651,000 tons from that of 1918 or 
from 56,472,000 tons to 44,821,000 tons, 
and conditions in general were more 
favorable in 1919 than they have been 
so far this year. 

A discussion of the reasons for this 
shortage can be of no practical value 
alone inasmuch as we are confronted 
by a condition and not a theory and all 
the discussion in the world would not 
increase the present years production of 
coke. The only value such a discussion 
can have at this time is to help foundry- 
men realize that there actually JS a 
shortage of coke and that the shortage 
will be more acute as the year advances. 
Many, of course are aware of the serious 
situation, but it is doubtful if they are 
doing all that they can to conserve the 
fuel supply or taking any steps whereby 
their cupolas may be operated at a bet- 


ter coke to iron ratio. While it is true 


that no foundryman wastes coke wil- 
fully or knowingly, still no one familiar 


with cupola practice will deny there is 





CONTRAST THE PRIMITIVE TYPE OF CUPOLA 
SHkLL IS MADE UP OF A NUMBER OF 
CHARGE IS CARRIED UP THE LADDER 








SHOWN ON THE 
CAST-IRON STAVES BUUND 
BY HAND AND DUMPED 
THE MATERIAL 


. Down Their Coke Ratio 
BY PAT DWYER 


considerably more coke used than is 


necessary for the operation of the cupola. 


Disturbed conditions in the iron and 


steel and railroad during the 


past year have been the principal under- 


industry 
lying reasons for the low coke output 
this year. Considering the vast volume 
scope of the iron and steel business it is 
only natural that cancellation of war 
contracts, readjustments of prices and 
new credit arrangements, should first 
be felt at the source or fountain head, 
the blast furnace. The number of stacks 
out of blast materially affected the oper- 
ations of the coke oven plants since the 
two are so closely linked together that 
what affects one is reflected in the 
other. 


Exposure Effects Coke 


A blast furnace, to be operated effici- 
ently and on a paying basis, must be 
kept supplied with an adequate amount 
of coke, limestone and iron ore. The ore 
and limestone are stocked in huge piles 
near the furnace so that there may be 
no interruption in its operation. 
the necessity for keeping a generous 
supply of material on hand, the blast 
furnaces situated in the northern parts of 
the United States and depending for the 
greater bulk of their ore supply on the 


Jesides 





LEFT OF THE 


IS CHARGED WITH A SKIP LIKE 
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ILLUSTRATION WITH THAT SHOWN ON THE RIGHT 
TOGETHEK WITH WROUGHT-IRON BANDS—THE MATERIAL FOR THE 
DIRECTLY INTO THE OPEN TOP OF THE STACK—IN THE LATTER 

A BLAST FURNACE 


deposits at the head of the Great Lakes, 
are forced to stock a sufficient 
during the 


supply 


open. season to tide them 

over the period when lake 

suspended. 
Exposure to the 


verse effect on iron ore or limestone: 


navigation is 
weather has no ad- 


it may be exposed for years and still 
be as good as when first dropped on 
the pile from the bucket. After ex- 
posure to the rain followed by a severe 
frost, it sometimes is necessary to em- 
ploy dynamite to loosen it up for loading 
into the skips, but that is only a minor 
detail. ; 

Coke is different. It should be handled 
while it is fresh. It cannot be stocked 
like ore or limestone because the 
weather does exert a decided deleterious 
influence on it, and further, it breaks up 
into smaller sizes each time it is handled. 
Coke drawn from the ovens is practical- 
ly dry and hard and consists of lumps 
of fairly uniform size. However, when 
left exposed to the weather it absorbs 
moisture which not only promotes dis- 
heating 
A much larger quantity must 
be used to melt a given amount of metal 
owing to so much of the heat being 
in expelling the water from 
the coke itself. 


integration but also lowers its 


efficiency. 


expended 


Even the most favorable 


IN THE FORMER THE 
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TABLE | 






Representative Reports on Cupolas 24 to 28 Inches Inside Diameter 


Diameter Total 


in Charge 
inches pounds 
24 14000 
24 4500 
27 5000 
28 4500 
28 2000 
28 2000 
30 12000 
30 4200 
30 
30 6600 
30 10000 
32 20000 
32 $000 
32 12000 
$2 9000 
32 15000 
32 10000 
34 1200 
34 800 
36 42000 
36 18000 
36 12000 
36 18000 
36 16000 
36 5500 
36 12000 
36 10000 
36 20000 
36 10000 
36 14000 
36 8500 
3 -10000 
36 42009 
36 21000 
36 12000 
36 6500 
36 12000 
36 6000 
3e 7000 
36 16000 
36 7000 
0) 15000 
36 10000 
6 18000 
36 10000 
36 9000 
36 12000 
36 12000 
6 19000 
38 700 
38 12000 
4) 14000 
11) 36000 
40 10000 
40 10Q00 
40 10000 
4‘) 68000 
10) 1Q0000 
4? 12000 
42 8000 
42 18000 
42? 8000 
1? 19000 
42 18000 
42 32000 
42 20000 
42 12000 
42 56000 
4? 42000 
42 20000 
42 40000 
42 14000 
42 14000 
42 15000 
12 12000 
$2 10000 
4? 10000 
42 36000 
42 50000 
44 23000 
+4 32000 
44 15900 
44 13000 
44 18000 
44 24000 
44 25000 
44 25000 
44 20000 
44 36000 
44 32000 
44 24000 
44 12000 
46 38000 
46 30000 
48 40000 
48 50000 
48 60000 
45 20000 


Coke 


tN 


at ee ee me SNS 
be te 


ee ed ee ee pms bet ee pees ND 


bob 


w 


3ed 


| 


500 
395 
260 
350 
350 
350 
600 
§25 
450 
$25 


550 


1000 

500 
600 
$25 
450 
500 
S00 
500 
450 
SOO 
400 
Oe 


900 


460 
§00 
500 
700 
SOO 
650 
HOU 
500 


200 
S50 
1500 
Qn 
420) 
1500 
1000 
1000 
“On 
Q50 
1200 
700 
1100 
1320 
SOO 
10D0 
1100 
Hoo 
900 
1350 
1100 
100 
1260 
S00 
720 
SOO 
SHU 
700 
Hib) 
1800 
95) 
1350 
1200 
1000 
1200 
$25 
1100 
600 
1200 
1500 
1500 
1000 
900 
850 
1000 
1600 
1500 
1800 
1500 





14580 
400 
1000 
500 
1250 
1250 
SOO 
L000 
500 
600 


500 


1000 
1000 
1000 
H000 
1000 

550 
2500 
1200 

600 
1000 
1000 
2000 
1500 


1009 
2000 
1000 
1000 
1209 
1600 
1000 
1000 
600 
2000 
1500 
4000 
S00 
1500 
1000 
1500 
1200 
1000 
1500 
1900 
1000 
1200 
1500 
2000 
1500 
1500 
1000 
2000 
2000 


1000 
2000 
1125 
2400 
2500 
10 


” 
vu 


O00 


2000 
1Q00 
20Q0 
209) 


1400 


2000 


2000 


1500 


O00 


2400 
1300 
2000 


1000 


2000 


3000 


1500 
1500 
2000 


N00 


3000 


1500 
2500 
2000 
2000 
2000 
2000 
2000 
2100 
1000 
2500 


1200 


3000 


2000 
3000 


2000 


980 
400 
500 
500 


400 


SOO 


S00 


1000 
1000 


00 
1200 
Hou 


1000 


1000 
1500 


2500 
1000 
1100 


1000 


1000 


S000 


1500 


1500 


1500 


1500 


1700 


000 





100-75-100 





Class of Blast 


work 


converter 
jobbing 
jobbing 
light 
jobbing 
jobbing 
agricultural 
light 


light 





jobbing 

) general 
light 
gen’l machining 
gen’l machining 
jobbing 
jobbing 

light 

stoves 

pipe & fittings 
machine tools 
textile 
machinery 
light machinery 
light machinery 
machine tools 
gen’l machining 
jobbing 
jobbing 

light machining 
jobbing 

light work 
jobbing 
machine tool 
machine tools 
machine tools 

gen’l machining 
stove plate 
jobbing 
jobbing 

jobbing 

jobbing 

st ves 

light 
agric ultur ul 
light 

furnace 

gen’l machine 
stoves 

soil pipe 

light work 








l jobbi 
gen’l jobb 





gen’ pin 
machine tool 
agricultural 
gen’l machi: 





jobbing 
iobbing 
converter stee] 


air compressors 
light work 

light work 

light work 
gen’l machining 
light 

heavy mach’n'g 
jobbing 

stove 

light 

light 

light 

light 


machine tool 
jobbing 
auto engines 
jobbing 


machine tool 


~stsS 


Diameter 


wmionoeintr on tr & 
totototes 


ra 


ao 


HU 
60 
bu 


(Concluded on page 674) 


Total 
Charge 
pounds 


48000 
40000 


20000 
18000 
7500 
48000 
30900 
30000 
40000 
58000 
22000 
40000 
12000 
20000 
20000 
30000 
15000 
14090 
50000 
29000 
30900 
30000 
96000 
75000 
13000 
24000 
40000 
12000 
16000 
SSO00 
50000 
24000 
15000 
36000 
50000 
20000 
40000 
60000 
50009 
34000 
45000 
50000 
46000 
90000 
60000 
36000 
21000 
30000 
290009 
33000 
4500 
4300 
1900 
3000 
1509 
S800 
180) 


65000 
75000 
75009 
24000 
£0000 
§0009 
60000 
100000 
129000 
106000 
12000 
49000 
70000 
18000 
46000 
50000 
30000 
80000 
$0000 
75000 
48000 
40000 
16000 
60000 
60000 
32000 
32000 
80000 
22000 
70000 
37000 
45000 
10000 
40000 
60000 
36000 
64000 
33000 
38000 
50006 
30009 





0 CD pee ND CS pe tet oe 


Pe ce 


mo Kh OS em ee ee Pho ee 


mic me Coto 
~ ~- 
& te 


— J] Sree Cote 


ho 0 OS BS he me ty OS 


en Ce ee ee ee 
=\0S Be 
Se 


Coke 
Iron Charge Charge 
pounds pounds 


Class of Blast 


work 





Ist charge others 


3000 = .... 315-280 light 
2000 =.... 200-200 jobbing 

last 
2000 =... . 290 (150) light 
4000 2000 200 = jobbing 
2000 ~=1500 200 = jobbing 
3000 1700 230 heavy 
6000 3000 400 heavy 
1000 ‘ 130 light 
3000 =2500 500 heavy mach’y 
4090 250 ~=gen’l jobbing 
2100 350 light work 
2000 200 ~~ light work 
2000 300 stove plate 
1000 100 pumps 
2000 250 ~~ agricultural 
2000 220 ~— gen’! machining 
2000 240 = gen’! machining 
2200 225 engines 
2000 300 railroad castings 
2500 2000 150 ~~ gen’! machining 
2500 2000 250 pumps 
2000 200 jobbing 
1500 175 converter steel 
1500 160 = gen’! jobbing 
3000 300 gen’! jobbing 
3500 2000 200 light work 
2000 200 = agricultural 
2000 200 heavy mach’n’g 
5090 650 jobbing 
4000 400 -valyes 
3500 400 soil pipe 
3000 300 = jobbing 
1000 102. pumps 
2800 200 = machinery 
2000 250 machinery 
2300 230 ~~ light work 
3000 2000 310 light work 
4000 420 = gen’! machining 
2000 250 = gen’! machining 
3000 400 = furnaces 
5500 5000 580 light work 
3000 450 = sanitary ware 
3009 300 gen’! machining 
1500 150 mining mach’y 
2000 250 ~~ agricultural 
4000 409-300 machining 
3000 350 gen’! machining 
3000 200 light 
2400 230 = jobbing 
2000 180 stoves 
1500 160 light 
3000 370 = heavy 
4000 3000 400 light 
2400 240-400 gen’l machining 
2400 250 = light 
2000 220 ~~ dight 
4090 500 light 

last 
4500 3000 300 (275) heavy mach’a’g 
3000 280s light 
2000 225 radiators 
3400 ©2400 250 = jobbing 
2500 300 light 
3000 300 radiators 
4000 400 = gas engines 
3500 350 = gas engines 
3000 300 textile mach’y 
4000 3000 400 water pipe 
4000 450 gen’! machinery 
4000 400 textile mach’y 
3000 300 agricultural 
4000 450 = gen’l machinery 
4000 400 = gen’! machining 
7000 650 machine tools 
8000 900 chilled rolls 
5000 4000 900 rolling mill 
5000 4000 600 soil pipe 
3000 300 = gen’! machinery 
4000 500 soil pipe 
4000 600 = gen’! jobbing 
4000 700 gen’! jobbing 
2600 320 ~~ hight work 
3000 300 heavy mach’y 
2000 225 stove plate 
1000 250 gen’! machinery 
4000 ‘ 450 soil pipe 
4000 2000 400-375 stoves 
4200 500 soil pipe 
3200 400 stoves 
1000 200 = auto engines 
2000 250 stoves 
4000 400 jobbing 
4090 3000 330 = stoves 
2500 300 light 
4000 2000 320-240 light 
2500 2 light 
2000 245-210 stove 
2000 200 = converter 
3300 400-200 jobbing 
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whether they are ready for them or 
not, and the cars will be taken away 
again after 24 hours, irrespective of 
whether ‘they are loaded or not. 
The last rule may be the means of 
having a car cover a certain desig- 
nated area in schedule time and con- 
form to a carefully thceught out plan 
which embraces the movement of a 
fleet of freight cars, but its efficacy in 
relieving the congested freight situa- 
tion is extremely doubtful when it is 
remembered that about half the time 
these same cars may travel light on 











account of the freight at some points 
on their journey not being ready the 







minute the cars were spotted. 

This practice of spotting cars at un- 
expected time and_= snatching them 
away again at a given time whether 
\ TYPICAL INSTALLATION IN A FOUNDRY MAKING CONVERTER STEEL CASTINGS—NOTE THE HIGH they are loaded or not has further 

WIND BOX ON THE CUPOLA 10 THE RIGHT tended to embarrass the 








coke-oven 
that men. The temptation to load 30 and 
36-hour coke is strong, if a string of 











































mditions where a blast furnace com- hits the coke men_ hardest 1s 
any operates its own coke ovens and they can get no a a ?- cela ee. Set bk ade lee aed 
hips the coke direct to the pedeuren 1 wit Eh ay cane: ovens are at that stage. If the opera- 
vhere it is used every day, a considerable ‘ors refuse to accept the cars and 
keep the coke in the ovens for the 
full 72-hour period, they run the risk 
of not being able to get any cars 
when they are ready to load them. 
If they accept the cars and load them 
with fuel that has not been thorough- 
ly “coked” they are instigating a 


imount of fine coke or breeze is de- 
eloped, which is harmful in either 
urnace or cupola. 


Railroad Snarl Responsible 


\nother reason why blast furnace 
ants do not stock coke is on account of 


. ex > aly io rice yrevaili y at . : . ° ’ 
e extremely high prices prevailing series Of annoying experiences for the 
» present time. Blast furnace operators ; , ae i 
e present time. Blast furnace ope blast furnace or foundry which re- i 


now that there is a certain approximate elie then cole 
~] X »" . 


‘lation between the price of coke and 
ie price of iron and when the price Uninterrupted Operation Imperative 
if coke exceeds that figure they know UW ever a kody of een wee Ke 
eV Cz ( ‘e pig 1 at 7 hit. i 1 

y cannot produce pig iron at a profit tween the devil and the deep sea it 





» cover existing contracts many blast 


ee ee eo 


is the coke oven men in this present 
_ Ye . ase 2 £ —— . , : sae 
race plants have been forced to buy ; - year of grace. To operate a coke oven 
ot coke 1 arket recent SECTION OF THE CHARGING FLOO $ ; , . 
%t coke in the open market recently 4 SECTION OF THE CHARGING FLOOR I olant with any degree of success it 


id none of them feels like entering ee i ie yon a is essential that there be a_ steady 

long term contracts at the present nes ee a > and uninterrupted flow of coal arriv 
ing on one side and a steady flow of 
The coke oven plants do not main- ascioned them and further, they must coke leaving the other Austhing 


in stock piles. The principal reason for accept the cars when they do arrive which tends to interfere wth either 
is being that coke which has been ex- 
wosed to the weather is not looked upon 
ith favor either by iron .producers or 
undrymen. Even if that reason were 
t present, few coke oven plants have 
e yard area in which to store up great 
1untities of coke and if they had the 
ice, the extra time and labor involved 
conveying and handling the coke so 
iny times would add materially to its 
St. 
The nation-wide shortage of cars and 
neral snarl in which the railroads of 
country are involved also have a 
irect bearing on the coke situation. 
he mine operators claim that they can- 
t secure enough cars to keep their 
lines working to capacity. The coke 
en say that coal which should come 
them is diverted into other channels 
id therefore they cannot make enough 
oke to supply even a limited demand. 


‘ - 7 5 : TO OBVIATE HANDLING THE COKE A SECOND TIME IT IS DUMPED DIRECTLY FROM THE WHEEL- 
hp > > ear n AEs - 4 Bs, 
feature of the car situation which BARROWS INT : CHARGING D 
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TABLE | 


Representative Reports on Cupolas 24 to 28 Inches Inside Diameter 


(Concluded from page 672) 

















Diamet« Tota Bed Coke Diameter Total Bed Coke 
in [ ( I ( Charge Class of Blast in Charge Time Coke Iron Charge Charge Class of Blast 
ches I I 1s pour unds work oz. inches pounds hours pounds pounds pounds work oz 
Ist ers Ist charge others 
64 150000 4 200 5200. 520 car wheels Ss 72 175000 6 3900 5600 560 car wheels “6 
64 g0000 3! 2200 1500 3100 365 heavy ¥ 12 72 50000 214 3000 S000 4000 975 heavy 14 
66 40000 14 6000 9000 .. 000 heavy machy 10 79 100000 2144 7700 10000 1700 heavy mach’y 16 
66 125000 7 5600 4500 3500 420 Cast iron pipe 5 72 835000 10 4000 8300 800 car wheels g 
66 110000 8 3200 3000 550 automobile 72 120000 4 2600 10000 1000 machine tools 16 
: oe, ychgines 16AR_— 79 100000 5 2800 2500 280 gas engines 16 
66 60000 914 2000 5000 4000 350 — light work 15 72 £30000 5 3000 4500 550 epee He 16 
66 70000 214 3000 3000 2500 400-325 stove plate 14 72 86000 3% 4200 6000 600 = gas engines 10 
60 100000 = 642 3000 8000 4000 = 500 floco- 12—350 coke 79 50000 144 3800-2000 240 agricultural 15 
; : : {motive 150 Hcoal 79 60000 3 2400 5000 500 heavy mach’y 10 
66 98000 14 2500 5009 500 = jobbing 10 72 100000 4 2250 2500 500 agricultural SN 
66 45000 214 2500 2000. : ~~ ae en ” 78 220000 8 6600 6000 775 car wheels 8 
. 41 22); sO 50 ; obbing a er Ga : “ SE: 
ne aaa if: 004 tn cae ow fa ‘ar 3 «8 110000 34 2650 4000 324 pipe fittings , 
6 gaono, 2) 1028 4000 B50 ihe 1¢ 78 22000084500 6000 1100 automobiles 14 
68 44000 214, 2850 4000 2000 375 light g 7 112800 3 4200 6800 680 light 18 
66 40000 114 2400 6000 4000 600  jobbing 16 78 430000 12 5000 = 6800 680 car wheels 
| 72 200000 644 4500 5600 560 car wheels 8 s4 100000 3 4500 10000 9000 10090 jobbing 16 | 
{ noe ad 
of these operations will make trouble. anyone who is practically intimate and the clerk fills out a  duplicat 
When the ovens are drawn it is uec- with cupola operations in this coun- every night for the advice of th: 
essary to have cars available to haul tury knows that the majoirty of found- cupola man. The latter signs it, hangs 
y 2 t £ ’ 
the coke away. It also is necessary ries conduct this vital branch of their it on a-nail and pays no more atte: 
to have a supply of coal on hand so business in a more or less indifferent tion to it He charges the cupola 
that the ovens may be recharged manner. according to his own judgment and 
without loss of time. The uncertain The superintendent — or foreman is willing to tell the world that if he 
railroad service is not conducive to issues instructions to the cupola man ever quits, the company will never he 
pany 
thece conditions and as a result the covering the proportions of iron and able to replace him. 
coke men are handicapped seriously coke to be used and then promptly This is not universal practice. Many 
in their efforts to meet production dismisses the matter from his mind. foundries are supervised by competent 
schedules or to fill their orders The cupola man frequently has ideas men who know how to melt iron in 
THe Founpry on several occasions of his own and institutes changes the most efficient and economical man- 
recently has directed attention in its both in the height of the bed and the ner. They not only know how to do 
editorial columns to this anticipated relative weight of coke and iron in it but they can instruct their cupola 


and seemingly inevitable shortage of 
coke this winter, and has urged found- 
rymen to check up their cupola prac- 
tice with a view toward fuel conserva- 
tion. the 


prohibitive price of coke any advice or 


Considering present almost 


comment might seem superfiuous; but 


the charges, sometimes with, but more 


often without, the formality of con- 
sulting either foreman or superinten- 
dent. So Jong as the metal is satis- 
factory to pour, the latter is not par- 
ticularly interested. The ~ original 


charging sheet is retained in the office 


men, and more important than al! 
else, they arrange to spend enough of 
their own time on the charging floor 
each day to see that instructions are 
carried out. This is as it should be 
The cupola is the heart of the foundry 


and if the metal is not melted prop- 





TABLE II 




















} 
° ° ° C e e | 
Maximum and Minimum Reports on Cupolas 24 to 28 Inches Inside Diameter | 
Diameter Total Bed Coke Diameter Total Bed Coke 
in Charge Time Coke Iron Charge Charge Class of Blast in Charge Time Coke en tie Shem Cheat Blast | 
inches pounds hours pounds pounds pounds work oz. inches pounds hours pounds pounds pounds work oz. | 
Ist charge others Ist charge others 
24 14000 5 500 1480 980 50 converter 46 16000 14 1200 2000 2000 200 jobbing 12 
24 4500 114 395 400 400 35 = jobbing 48 96000 5 1800 1500 15000 [75 e nverter 
28 4500 350 500 500 120 light 45 20000 11¢ 1200 = 2000 §= 2000 300 light 
28 2000 14 350 1250 750 40 jobbing 5 52 88000 4 2600 4000 4000 400 valves 14 
30 12000 214 600 800 800 75 ~—agricultura 5 52 15000 114 550 1000 1000 iN2 pumps 14 
30 4200 1 525 1000 S00 80 light 54 90000 319 1500 1500 = 1500 150 mining 
32 20000 3 1000 1000 1000 125 auto 8 n 
32 8000 2 500 1000 1000 85 jobbing 8 54 21000 114 2000 3000 3000 350 14 | 
34 12000 lg 800 2500 2000 150 = jobbing 8 56 120000 5 2500 3000 3000 200 2 | 
34 8000 1'4 500 1200 = 1200 150 —jobbing 12 56 $0000 134 1000 =2500 =. 2500 300 14 
36 42000 6 450 600 600 80 light 12 60 70000 2 2200 3000 3000 20) ‘ 
36 18000 1 800 1000 1000 160 stoves 16 60 50000 7 1000 2000 2000 200  converters* 
38 12000 114 850 81000 §=1000 1) stoves 14 64 150000 714 3200 ©5200 = 5200 520. ss hatte ‘ 
38 7600 \"s 500 1500 1000 100 jobbing 2 64 80000 34 2200 4500 3100 265 are a 1 
40 36000 4} 900 2000 2000 350 light 5 66 35000 7 2601 45 25 49 ve Hat mn His . 
40) 6800 1 1000) 2000-1500 200 — jobbing 14 - 66 yer 114 ( oe rene pit a ae a : 
42 50000 7 1800 1500 1500 150 converter® - - aor : fe 9000 1000 heavy It 
42 8000 1 1200 §=2500 = 2500 200 light g 2 335000 10 4000 8300 8300 800 car wheels § 
44 36000 1% 1500 2000 2000 200 light 16 @2 120000 4 2600 10000 10000 1000 machinetools 16 
44 25000 114 600 2000 2000 200 = jobbing gs 7 430000 12 5000 6800 6800 680 car wheels s 
i 46 30000 134 1000 1200 1200 (4000n machine 78 110000 34% 2650 4000 4000 325 pipe fittings 
| 150 10th chg) tools 10 84 100000 3 $500 10000 9000 1000 jobbing 
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erly the most perfect supervision over 
the other departments simply is wasted 
fort. 

With a view to showing the widely 


livergent opinions held by men who 
elt iron in cupolas, THe Founpry 
nt a questionnaire to over 600 
sundries located all over the United 


States and Canada and manufacturing 
ll classes of castings. The tabulated 
returns from 231 are shown in Table 

While not by any means a com- 


plete list, this is fairly representative 
nd probably reflects American cupola 
ractice as truly as it would did it 


mprise reports from every foundry 


the country. 


Medium Sized Cupolas Popular 


this inves- 
any 


An interesting feature of 


tion, though without bearing 
the coke situation, is that approxti- 
ately 60 per the total 
ize of gray iron is melted in 36, 45, 
The 


divided up 


cent of ton- 


and 60 inch cupolas remain 


x 40 per cent is 


I among 


from 24 


different sizes, ranging 
ches inside diameter to 84 inches 
hich was the largest size cupola 


received. 
that 


om which a was 


Many of 


report 


reports indicate 


these 





CARS 


OVER A 
SITUATED CLOSE TO THE CHARGING DOOR 


E CHARGING PASS SCALE 


practice in these particular shops 


iid not be improved. Several were 


ompanied by supplementary letters 
lich showed that the writers were in 
the 
respective 


the 


se personal contact with melt- 


conditions in their 
fully 
keeping 
hers again indicated only indifferent 
while a_ sufficient number 


ps and alive to impor- 


accurate records. 


C otf 


ictice, 
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were so palpably sheer guess work 
that they helped to bear out the state- 
ment made a little earlier in this 
article that haphazard methods prevail 
to an astonishing degree. 
For obvious reasons no 
given and it is quite probable 
the authors will not recognize 
of these figures when they see them 
again. Among the statements which 
challenged attention and which is not 
published it one to the effect that the 
writer is melting 14,000 pounds of iron 
an hour in a 30-inch cupola. 
claimed to be using a_ 1600 
charge of 34-inch 


are 
that 
some 


names 


Another 
pound 


iron in a cupola, 


which of course is not extraordinary, 
but when he’set down 65 pounds of 
coke as the amount he used between 
the charges, it must be admitted that 
if every one were like him there 
would be no need to worry over a 
coke shortage, now or at any other 
time. 

Table J shows the returns just ‘as 
they were received and grouped ac- 


cording to The 


minimum 


cupola diameters. 


second up of 


table is made 


two reports tor 

the 
the 

heat. 


accordance 


and maximum 


reports; 


each size of cupola, contrasting 
amount of 


Table III 


with the 


reports being based on 
melted at 
is prepared in 


iron each 


results of numerous tests conducted 
hv competent authorities and repre- 
sents what may be considered stand- 
ard American cupola practice 


One important factor and one which 


has a direct bearing ‘on the relative 
height of the coke bed; viz: the height 
of the tuyeres, was omitted from most 
fact this 


by such a 


of the reports received. In 


point was touched upon 


coniparatively small number of found- 


that it 


bas is of 


rymen was of no value as a 


Another point 
on which there appeared to be a con- 
siderable 


comparison. 
amount of misapprehension 
regard to 


was in the proper manner 


of indicating the elapsed time required 


to melt the heat. 

A few foundrymen indicated that 
the time included from the minute the 
wind went on until the bottom drop- 
ped, which of course is the proper 
way, if one is to draw any accurate 


conclusions in regard to the melting 


speed of any two given cupolas oper- 
ating under apparently similar condi- 


tions. Two cupolas may melt at the 


same speed after the metal appears at 


the tap-hole, but the one may have 
been in blast anywhere from 5 to 20 
minutes longer than the other before 
the first iron appeared. 

It is an established fact that the 
incandescent zone in a cupola is lo- 
cated at a definite point above the 
tuyeres and consequently the iron 
charged on an exceptionally high hed. 
that is, a bed extending to an excep- 





675 
tional height above the tuyeres, will 
not melt until the coke has_ been 


burned away sufficiently to bring the 
iron down to the melting zone. 

From the foregoing it readily will 
be apparent that although two cupolas 
of the same inside diameter may carry 
the same amount of coke on the bed, 
the cupola with the 
which in this means 


high 
the 


tuyeres, 


case tuyeres 





PANS 
STOCK YARD AND DEPOSITED ON A LANDING 


AND COKE CANS ARE LOADED IN THE 


COMMUNICATING WITH TILE CHARGING 
FLOOR 
nearest the top of the coke bed will 
require a shorter time to bring down 
the initial charge of iron than the 
cupola in which the tuyeres are 
located closer to th bottom. However, 
it must be remembered that if the 
coke bed were lowered to the same 
relative height above the low tuyeres, 


the iron would melt just as fast and 
at a 


material saving of coke 
Li cate 7 uve res 


[The lesson to be drawn from this 


is that the tuyeres should be located 


as low as is consistent with the amount 
held in the 


of iron to be cupola be- 


fore each tap. This practice will re- 
sult in a correspondingly low bed. 
This fact will be better appreciated 
when it is remembered that the 


amount of coke below the has 
no bearing on thg heat of 


nor on the 


tuyeres 
absolutely 
the 


iron speed of melting. 


As already pointed out the melting 
takes place at a 
the tuyeres, 

the 
pressure 


first 


certain definite point 
that 
quality of 


depend- 

and 
blast. 
the 


point 
the 
and volume of 


above 
cl ke 


the 


ing on 
the 
Thé 


iron should appear at 
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THE IRON CHARGES ARE DUMPED BY AN AIR 


BY 


» . ie eo Be ss 
tap hole about 8 minutes after Un 


wind goes on. If it does not appear 
in that time it will pay to make an 
investigation. It may be that the 


coke bed is the correct height but the 


blower is not. delivering sufficient 


quantity of air. 


Approximately 30,000 cubic feet of 
air are required to melt one ton of 
iron. A cupola should melt about 10 
pounds of iron an hour for every inch 


of horizontal area at the tuyeres. 


With these two factors it is a simple 


calculation to find how much air 
should be delivered into any size 
cupola in a given time. If the blower 


is not delivering the required volume 
of air it should be attached to a more 
powerful motor; while on the other 


iand, if an investigation discloses that 
it is delivering air up to its capacity 
it siould be replaced by a larger unit. 
If it is that the 
livering a quantity of air 


for the rated 


found blower is de- 
sufficient 

melting capacity of the 
cupola then it is that the 
coke bed After 


the cupola has been in blast for some 


apparent 
should be lowered. 


time possibility of miscal- 
blast 


account of the 


there is a 


culating the volume of entering 


into’ it on tuyeres par- 


tially closing; but there is no obstruc- 
least 


gpoes on 


tion for at half an hour after 
the 
tions made during that time are likely 


to be accurate. 


wind and any observa- 
In these days, when 
coke is both scarce and high, a differ- 
ence of 6 inches in the height of tir: 
bed will mean anywhere from $1 to 
$10 a day, depending on the 


Size of 
the cupola and a corresponding saving 
it the total amount of coke necessary 


HOIST; BUT THE COKE BUGGIES ARE DUMPED 


HAND 


for the daily operation of the cupola. 


The same rule also applies to the 
amount of coke used between the 
charges. A ratio of 1 to 10 long has 
been regarded as gocd melting prac- 


tice and only possible when good coke 
is available. There is no economy in 


skimping the coke if the character of 


the castings, the distance the molten 
iron has to be conveyed, or the num- 
ber of times it must be rehandled de- 


mands superheated metal at the cupola 
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spout. Foundries engaged in the pro- 
duction of light work and those spe- 
cializing in castings for the automo 


tive industry claim it is necessary to 
employ a ratio of 1 to 5 or 6. 
Among the 
ence shown in 
ports 
that 
same 


points of diffe: 
the 36-inch cupola re 
perhaps the most remarkable is 
between two which report the 
amount of coke on the bed, 70 
pounds, the same weight of iron and 
coke charges, 1000 pounds of iron and 


many 


100 pounds of coke. The similarity 
between the two ceases with thes: 
factors. The first report shows that 


20,000 pounds of iron were melted i: 
2% hours; or at the rate of 8000 
pounds per hour. The second report 
indicates that it required 2 hours to 
melt 10,000 pounds or only about 5000 
pounds an hour. 
shown a 
melting 29,000 pounds an hour; whilk 
a second admits to 7500 pounds and 
between these there are reports indi 
eating 12,000, 14,000, and 16,000 pound, 
as the amounts melted hourly. 
Reading this article will be of no 
particular value to the man who al 
operating on an 


One 48-inch cupola is 


efficient 
However, it should prove both 
of interest 


ready is 
basis. 
and value to the great 
foundrymen for as_ th 
report indicates, there is a sad lack of 
unanimity in cupola ipractice. Refer 
ence to the man who is operating his 


majority of 


point of effi 
the whose 
shop records show the greatest econ 
omy; but rather the 
from actual 


highest 
mean 


cupola at the 
ciency does not one 
knows 
thes 


who 
that 


man 
observation 





THIS FOUNDRY 
CHARGING 


IS BUILT ON THE 
FLOOR—COKE 


SIDE OF 
IS LOADED 


A 
INTO 


HILL; THE STOCK YARD IS LEVEL WITH THE 


A POChET ON THE ROOF AND IS 


DISCHARGED ONTQ THE CHARGING FLOOR BY GRAVITY 
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Diameter in Area Bottom Height 
inches feet of tuyeres of bed 
24 3 6 7. = 
30 5 8 Se ¢ 
36 7 10 es > 
42 9Y% 12 Ss’ 16” 
48 12% 14 { = 
54 16 16 ” | 
60 19% 18 ce ¢ 
72 28 20 4’ 8” 


TABLE Ill 
Relative Charges of Coke and Iron 








records are correct and correspond to 
actual conditions. There is no depart- 
ment around a foundry in which actual 
and assumed conditions may differ as 
widely as they can around the cupola; 
and broadly speaking, there is no 
department which receives as_ little 
attention. 

A cupola wiil function satisfactorily 
under a wide range of conditions and 
that is the princtpal reascn why so 
many foremen are averse to experi- 
menting with a view of finding the 
ideal condition. They act on the 
principle that it is best to let well 
enough alone. Of course, when a 
new cupola is installed during a fore- 
man’s tenure of office he probably will 
experiment more or less, depending 
on his initiative, before he makes out 
an arbitrary charging card. However, 
in the great majority of cases, the 
cupola and the charging practice ante- 
date the foreman and as long as the 
iron comes down good and hot, he 
does not worry how it is done. In 
inany instances any tendency on the 
foreman’s part to change long estab- 
lished melting practice, is frowned 
upon by the management. 


Too Much Coke Charged 


The only time the foreman inter- 
views the melter is when the iron hap- 
pens to come down dull. Now dull 
iron may result from any one of sev- 
eral causes, but as a general rule no 
investigation is held. It usually is 
blamed on the amount of coke used. 
\pplying the principle that if a small 
lemon is sour, a big one should be 
sourer, additional coke is used on the 
following day. It may happen that 
the conditions leading up to the dull 
iron are not present on this occasion 
and, as the additional quantity of coke 
does not make the hot iron any hot- 
ter therefore the amount of coke is 
left at the advanced figure and _ be- 
comes the established practice. When 
this happens a few times, there is 
practically twice as much coke going 
into the cupola as is needed and any 
attempt to reduce it is viewed with 
horror by the melter who is sure that 

the iron does melt, of which he 
is doubtful, it will be too cold to use. 

Castings may be _ hard or soft, 
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blame. Then, it is only natural that 
he should concentrate on that one 
point and disregard everything else 
in his endeavor to supply iron that 
will smoke in the fadle. 

Hot iron is a prime necessity in 
the foundry and it would indeed be 
ialse economy to reduce the coke ratio 
to a point which would not produce 
iron of the proper temperature, but 
there are such things as enough and 
too much. Every foundryman who 
has supervision over a cupola should 
exercise that supervision in a practical 
manner and satisfy himself by study, 
observation and investigation that his 
practice really is efficient, and having 
satisfied himself he should see to it 
that the practice is rigidly adhered 
to. <A certain elasticity should be 
allowed on the charging card to pro- 
vide for variation in the quality of 
the coke and for any abnormal 
change in the size of the pig iron or 
scrap, but otherwise the charges 
should be kept uniform and_ within 
rigid limits. 


Cupola Charying Not Guess Work 


In the past, when charging a cupo- 
la was all a matter of guess work, 
every cupola constituted a problem to 
itself, but in recent years the prob- 
Jem has been investigated so thor- 
oughly by so many competent author 
ities and the result of their find'ngs 
so widely disseminated that there really 
is no valid excuse for foundrymen 
pursuing the wasteful policy which 


A SMALL PORTABLE CUPOLA—THE CUPOLA IN A STOVE SHOP IS PLACED IN THE CENTER OF 
THE BUILDING 
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many of them are doing. This is 
particularly true at the present time 
when every effort should be made 
to conserve coke. 

A certain amount of experimenting 
may be necessary to determine the 
highest point of efficiency at which 
any individual cupola may be oper- 
ated; but several broad, general prin- 
ciples have been established and are 
shown in Table III. In addition to 
the examples shown, the following 
rules-are submitted for the guidance 
of those who wish to do their own 
calculating. 

A cupola should melt 10 pounds of 
iron per hour for each inch of area 
at the melting zone. 

The area of any circle is found by 
squaring the diameter in inches and 
multiplying the result by 0.7854. For 
example, a cupola 36 inches in dia- 
meter would have an area of (36x36) 
x 0.7854 or 1017.85 inches. Thus, by 
applying the foregoing rule, such a 
cupola should melt 1017.85 x 10 or 
10,178.5 pounds of iron an hour. 


Coke weighs approximately 28 
pounds per cubic foot and for that 
reason it will be necessary to reduce 
the area to square feet and multiply 
by the height, also in feet. The 
height of the tuyeres will determine 
the height of the bed and therefore 
as a measure of economy the tuyeres 
should be placed as low as possible. 
Special conditions may make it nec- 
essary to provide exceptionally low 
or exceptionally high tuyeres. The 
former condition is met in shops 
where the iron is allowed to run in 


a constant. stream and the latter 
where a maximum amount is gathered 
before tapping as in cupolas oper- 


ated in connection with bessemer con- 


verters and heavy-work foundries. 
‘ihe average height of tuyeres for cu- 
polas between 24 and 72 inches inside 


diameter, is given in Table III. 
Limit Height of Bed 


With exceptionally good coke, a 
bed 24 inches above the tuyeres will 
produce satisfactory iron; but with 
coke of uncertain quality it may be 
necessary to carry the bed to a 
height of 30 inches. If it should be 
necessary to carry the bed higher than 
30 inches above the tuyeres, it is an 
indication that something is radically 
wrong. 

Cold iron at the first of the heat 
frequently is blamed on a low bed 
when in many cases it should be 
ascribed to a hard or wet bottom; 
wet lining or a bed not burned up 
properly. 

With the foregoing data, the weight 
of coke for the bed of any diameter 
cupola readily can be calculated. Mul- 
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tiply the area of the cupola in feet 
by the height of the required bed, 
also in feet and then multiply the 
result by 28. This will give the 
result in pounds. Using the former 
illustration, it is noted that a 36-inch 
cupola has an area of 1017.85 square 
inches. Dividing this by 144 the area 
is found to be 7 square feet. The 
top of the tuyeres in the average 36- 
inch cupola will be 14 inches above 
the sand bottom, and an additional 
30 inches for the bed would give a 
total height of 44 inches, or 42/3 
feet. Therefore, to find the weight 
of coke necessary for the bed it only 
is necessary to multiply 4 x 42/3 x 28 
which is equivalent to 718 pounds. 


Bed Charged by Volume 


Some kinds of coke are heavier than 
others bulk for bulk and where there 
are no facilities for weighing the coke 
readily every day, the bed can be 
charged by volume. Having deter- 
mined the most satisfactory height 
at which the cupola operates, prob- 
ahly between 24 and 30 inches above 
the -tuyeres, a light iron rod may be 
bent at one end and lowered inside 
the cupola until the long toe on the 
end rests on the coke. The other 
end then is bent in the opposite direc- 
tion, the whole rod resembling the 
letter Z, one end resting on the coke 
and the other end resting on the sill 
of the charging door. This rod may 
be used as a gage in charging by 
volume. 

Whether the coke is weighed or 
measured, enough to form a_ layer 
approximately 4 inches thick should be 
held in reserve and added after the 
bed has burned through. The air 
inlets in the wind box then should be 
closed and the cupola filled to the 
charging door. 


Probably there is more divergence 
of opinion among foundrymen over 
the proper weight of the charge than 
over any other feature of cupola oper- 
ation. A glance at the 
rable I will show that practically no 
two of any given size cupolas are 
charged alike. The majority have one 
feature in common; their charges are 
uniform throughout the duration of 
the heat. It is the custom in some 
shops to make the first charge heavier 
than the others, in some cases twice 
as heavy; but the benefit is problem- 
atical from ‘an economical standpoint, 
since it is necessary in such cases to 
increase the amount of coke on the 
bed by practically the same amount 
as would have been required if the 
charge had been split in two and 
coke used between. 


figures in 


The following rule may be em- 
ployed to find the approximate weight 
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of iron and coke to use in charging 
a cupola. Multiply the area of the 
cupola at the melting zone in square 
feet by 200 which will give the result 
in pounds of iron; the coke may be 
figured from that in the ratio of 1 to 
10. For example, the area of a 36- 
inch cupola is 7 square feet; 7 x 200 
is 1400, the weight of the iron charge. 
This at the indicated ratio of 1 to 10 
will give a coke charge of 140 pounds. 

Summing up, it may be said that 
the height of the tuyeres exert no in- 
fluence on the heat of the iron, hot 
iron can be melted whether the tuy 
eres are high or low, but in the in 
terests of economy and unless it is 
necessary to hold a_— considerabk 
amount of iron before tapping, it is 
advisable to have the tuyeres as low 
as possible. Light, thin charges oj 
iron and coke will produce hotter iron 
than thick, heavy charges, but they 
should be made as heavy as _ the 
cupola will stand without affecting th: 
quality of the iron. 

Heretofore coke has been cheap 
and plentiful- and always available 
whether in winter or summer. As 
consequence, the average American 
foundryman has grown up to regard 
it carelessly. A barrowful or two 
extra on the bed was immaterial and 
four or five extra forkfulls on each 
charge; “to see if the old man would 
stop his growling about cold iron; 
was considered ordinary practice 
Turthermore, with a passion for neat 
ness and tidiness which characterizes 
some people at the most inopportune 
times, the stage would be cleaned ut 
at night by pitching all the remain 
ing coke into the cupola. 

The constantly soaring prices and 
the growing scarcity of coke at any 
price are influencing foundrymen more 
and more to give intensive and minute 
attention to their cupola practice 
Even by the most rigid economy, it 
is extremely problematical at _ the 
writing whether all found- 
ries will be able to operate throughout 
the coming winter. 


present 


Historic Foundry Sold 

The historic West Point Foundry, 
Cold Spring, N. Y., which — closed 
down a few years ago after the A. B 
& J. M. Cornell Iron Works had 
operated it for several years, has been 
sold to the Astoria Silk Mills, Astoria, 
L. I., according to announcement. Th 
silk mills firm will operate the foundry 
with 700 employes. 

The first locomotive used in New 
York state, the old wood burner Di 
Witt Clinton, was constructed at th 
West Point plant. In the civil war 
the plant was rushed with orders. 
Hundreds of Parrot guns were madi 
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Bill Solves An Old 


yi 


Problem 


BY PAT DWYER 





ILL and I stood on a down- 
town corner the other day 
watching a parade. In those 
far away days, which now 
seem like a dream, Bill played a fife and 
I rattled a snare drum in an amateur 
fife and drum corps and when _ that 
organization broke up, as such things 
nearly always do, we offered our serv- 
ices to the town cornet band. After a 
few trials with an alto horn and a few 
visits to the dentist I decided that I 
would never make any reputation with 
that instrument; but Bill had a magnifi- 
cent set of teeth and quickly developed 
a lip which influenced the band master 
to assign him the E-flat, solo cornet 
parts. To hear him do the cadenza in 
“Afton Water” was a treat, and when 
he triple tongued the E-flat parts in 
‘The High School Cadets”, “King Cot- 
ton”, “The Stars and Stripes Forever”, 
and other stirring compositions of the 
well known John Philip—a mar who 
lidn’t feel like yelling encore must have 
been deaf or have had a soul like a 
COW. 
The memories of a man’s first love 
will remain with him all the days of his 
life, whether these memories center 
around a plug of tobacco or an angelic 
reature who wore a faintly scented, 
lilac sprinkled muslin dress and_ shyly 
said yes when he asked her blushingly 
if he might see her home from the first 
party Therefore, it is only natural 
that when Bill and I see a parade, our 
interest centers in the bands. 
On this occasion we sized them up 
critically and technically, but when a 
fe and drum corps passed, Bill insisted 
quitting a perfectly good vantage 
point which we had secured and boring 
his way through a crowd for a distance 
of several blocks 
until the boys 
had finished a 
sel 


election they 
were playing. 
“You can talk 
about your bands 


aid orchestras,” 
said he, “but for 
dure, exquisite 
pleasure; 


your feet stepping out on the sidewalk in 
time to the music, give me a memorial 
day parade with two old veterans, serv- 
ice caps cocked askew, playing fifes, and 
a third, alert and white haired, with his 
cap at even a more rakish angle, tapping 
a snare drum like an artist. Listen to 
“Yankee Doodle’, “Marching Through 
Georgia,” and the rattling, lilting cres- 
cendo measures of “Dixie” and it is 
easy to understand how men fought, 
bled and died during the red days from 
’61 to ’65.” 

“What’s the idea”? I said. “To hear 
you talk one would imagine you were 
a candidate for something, or else a pro- 
fessional spellbinder with an eye on the 
old soldier’s vote.” 

““Pon my word,” said Bill. “Whenever 
I cast pearls before you I am almost 
forced to the conclusion that there is 
something in the theory of transmigra- 
tion of souls. If there is I am quite 
positive that in a former incarnation 
you were equipped with a much longer 
snout and a curly tail.” 

He rapidly cxecuted a strategic move- 
ment to the rear which brought his 
back up against a jeweler’s plate glass 
window and dared me to .throw any 
paving blocks at him. 

I abandoned the idea of  beaning 
him; not, I assured him because he de- 
served any mercy but because if I did 
so, some narrow minded people might 
think I was trying to divert attention 
from the parade. However, I assured 
him, that it would afford me _ great 
pleasure to go out to his foundry some 
day and get him through one of the 
broken windows. 

“At this season of the year,” I said, 
“most of the glass is bound to be 
fore and 


broken and I can rake you 





aft. If that does not finish you, I'l 
bribe one of your cupola men to spill 
a wheelbarrow of pig iron on you as 
you pass under the stage.” 

“What you said about the windows is 
correct in the main,” said Bill, “but I 
know of many foundries right now 
which have their full complement of 
windows but the glass in them is so 
covered with dirt and grime that they 
might just as well not be there for all 
the good they are. They serve one pur- 
pose admirably. They prevent the men 
inside from looking out and thus losing 
interest in their work, and they prevent 
vulgar people from gawking in at the 
workmen and thus embarrassing these 
sensitive, refined and high-strung artists. 

“It is funny how climatic conditions 
affect the window glass in a foundry. 
You never see a broken window in the 
winter. Hail, sleet, snow or rain, it is 
all the same, the good old panes defy 
them all; but with the first balmy breath 
of spring they commence breaking at 
an alarming rate until by mid-summer 
there is not a whole sash in the place. 

“I often have attempted to figure out 
this phenomenon and almost had reached 
the conclusion that a certain amount of 
intentional carelessness on the men’s 
part was responsible when the question 
was settled for me by a bright young 
lad who was learning to be a general 
manager by spending a month in each 
department of the plant. When he 
reached the foundry he told me that he 
did not wish to be assigned to any 
particular job. He said he was only 
allowing himself a month in which to 
make an intensive study of foundry 
routine and operation. Therefore he 
would take it kindly if I did not inter- 
tere with him but just let him make 
his own investi- 
gations and draw 
his own __ infer- 
ences. I assured 
him, truthfully I 
hope, that noth- 
ing would give 
me greater plea- 
sure; but I also 
said, which was 
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ciate any tips or 
feel inclined to give me from time to 
time. He gracefully 
would be pleased to do so; but in view 
of the fact that his time was limited he 
intimated that I should make the ques- 
tions as brief as possible, or, as he put 
it ‘make ’em snappy.’ 

“T turned the proposition over in my 
mind for several days and finally decided 
that I would seek his ad- 
vice on two foundry prob- 
which I had never 
satisfactorily ex- 

The first 


colored 


advice he might 


admitted that he 





lems 
heard 
plained. 
Why do 


always cut holes in then 


was— 
helpers 





shoes? The other was ‘es Give IT 
the problem of the broken Pa | oth A LooK 
windows. On my way Hr af 
through the shop seeking = [7—7?>-—}+—~ 


the fountain of knowledge 
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free, to encourage their adoption. The 
first day they had them on every colored 
helper in the place had cut a row of 
port holes on both sides along the water 
line. The old boy assured me that if 
he was running a foundry in the South 
he would shoe all the helpers like mules. 

“With this weight off my mind I con- 
tinued down the shop until I located the 
young man of whom I was in search. 
He was making an entry in his note 
book to the effect that molds left stand- 
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Hey! ‘ 
PERCY. 








I was stopped by an old 
‘bo who had recently ar- 








rived from Alabama. He 


‘was engaged in making 

















a 6-foot pulley and as he 


understood there was a 


big difference be- 


Northern Q wf 
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and Southern | 
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foundry iron he 
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“*Part of my system,’ said he. ‘I time 
each one of my actions all day, then 
by plotting them on a chart at night 
and comparing the actual curve with a 
theoretical curve I can measure my, 
efficiency. I really think that the time | 
devote to this part of my work each 
night is the most important thing I do 
all day.’ 

“‘Fine business,’ I said. ‘Fine bus: 
ness, I find no difficulty at all in be- 
lieving you, and I think if you can 
explain the problem I want some 
light upon, it will run your effi- 
ciency curve pretty well to the 
top of the chart.’ ‘Shoot,’ said he. 
blissfully unconscious of how ap- 

propriate the term was under 
the circumstances. ‘How do 
vou account,’ I said, ‘for the 
fact that every window pane in 
gets broken in the 
time and the addi- 

that the  frag- 
broken 


foundry 
sunimer 
tional fact 
ments of glass ar 
always found on the outside 
of the ‘That's 
simple,’ said he. ‘The 


building?’ 
quite 





foreign material 
covering the glass 


has a_ different 











wanted me to ad 
vise him 
it was necessary 


to place a feeding riser on the hub. 
told him to do so by all means and 
feed it up well after it 
settled that 


since he was 


to be sure to 
Having 
it struck me that 


was Cast. point, 


prob- 
prop 


ably familiar with conditions in the 
South he 


enigma. 


could explain the shoe 
asked him and 
nothing to 


when I 
said that he had 
but down 


“He laughed 
prove it; 
where he came from it was 
the generally accepted belief that gentle- 
men of breathed through their 
He said that he had worked in a 
big plant down there where the manage- 
ment had instituted safety methods and 
among others’ had 
foundry employes 


color 


feet. 


insisted on the 
wearing congress 
The \ 


went so tar as to 


shoes. even 







supply every man 


w.th a new pair, 





whether THE BROKEN WINDOW MYSTERY IS EXPLAINED IN A SCIENTIFIC MANNER 


ing over night invariably produced bad 
facing sand 
He stuck the note book in 
pulled up one 


castings on account of the 
getting sour. 
his pocket, 
note the time and then assumed, to the 
best of his ability, the facial expression 


sleeve to 


and manner of speech ascribed to suc- 


cessful captains of industry by our lead- 
know, drawn 


ing novelists—you brows 


down to indicate the most intense con- 


centration, eyes darting out shrewd 
glances through half closed lids; etc. He 
those short, 


according to the 


addressed me in one of 
crisp sentences which 
same authorities is characteristic of the 
modern American financial giant. 

“Well, Bill” just like that. 

“IT told him that I wanted his advice 
on a certain foundry problem; but be- 
taking it up I asked him 
he had looked at his watch when I had 


fore why 


approached him. 


an 


POSTE _— 








coefficient of ex- 
pansion from the 
glass itself th 
heat from _ the 
sun’s rays acting directly on the out 
side surface of the glass expands that 
until it 
and then 


side exceeds the elastic limit 


there is nothing left for it 
but to break... The curve on the out- 
side throws the center of gravity be 


yond an imaginary perpendicular 


vertical line on the face of the sash 
and consequently the glass falls on thi 
outside of the building.’ 

“He flipped out the note book, con- 
sulted the dinky little time piece, made 
heading Expert 


an entry under the 


Advice and said ‘Anything else?’ 

“T said no, I did not think there was 
of his attention; 
but I certainly felt obliged to him for 


the information.” 


anything else worthy 


“Now that we are alone,” I then said 


to Bill, “and there is no danger o 


being overheard, do you mean 


to tell me that you fell for that 
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line of bunk?” 
question that no one never answers,” 
said he. “You might just as_ well 
expect the apprentice boys to admit 
that they broke the windows after 
finding short, hard pieces of round 
stock cores among the debris. You 
can form your own opinion but you 
can’t prove anything.” 


Chilled Edges Are 
of Trouble 


By H. E. Diller 


Question—We are having consider- 
able trouble machining our gray iron 
cylinder castings on account of hard 
iron. Our chemist advises us that the 
iron contains: Silicon, 2.30 per cent; 
sulphur, 0.075 per cent; phosphorus, 
0.650 per cent, and manganese, 0.70 per 
cent. He also says that it is not pos: 
sible to further soften the iron and pro- 
duce solid cylinder castings. 


Cause 


Answer—We know of one foundry 
that is making cylinder castings from 
metal of practically the same composi- 
tion as the iron you are using, and ob- 
taining sound castings easily machinable. 
We think that possibly your trouble is 
from getting the edges of your cast- 
ings chilled by having too sharp corners 
or the sand too damp. We have known 
foundries that have had this trouble 
caused by swabbing the corners of their 
molds with too much water. While 
their iron in the main body of the cast- 
ings was soft and readily machinable, 
some of the corners of a few of the 
castings would be chilled and dull cut- 
ting tools. 

In general cylinder foundries use an 

1) with lower phosphorus content in 
irder to insure castings free from por- 
ous spots. Many foundries carry the 
phosphorus in the vicinity of 0.200 per 
cent. We would recommend that you 
use a flux consisting of 25 pounds lime- 
stone and 2 pounds fluor spar per ton 
of metal. This should be placed on 
each charge after the second, toward 
the center of the cupola so as not to 
wash against the side walls. 


Vertically Cast Hollow 
Rolls Are Warped 
By Pat Dwyer 
Question: I have been having trouble 
lately on account of rolls warping and 
would appreciate any information you 
can give me on the subject. The rolls 
are poured with gray iron in dry-sand 
molds. I made a dozen or more of 
these castings which were straight and 
satisfactory but the last three I have 
made are quite crooked. They are all 
the way from an inch to half an inch 
out in the center. The roll is 7 feet 


“That’s the kind of 
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6 inches long by 13 inches outside 
diameter. A_ straight core 9% inches 
in diameter extends from end to end. 

Answer: Without further details it 
is impossible to say definitely what 
causes the castings to warp. It might 
be caused by: a warped pattern; a 
















































































THE ASSEMBLED MOLD READY FOR POURING— 
A INDICATES THE STRAP FOR HOLDING DOWN 
THE MAIN CORE; B IS THE RING COVER- 

ING CORE; C IS THE IRON BUSHING; D 
iS THE POURING BASIN, AND E 
SHOWS TWO OF THE GATE OPENINGS 


crooked core or by having an unequal 
thickness of sand around the casting. 

Probably your trouble is due to the 
Jatter cause. If you are molding the 
roll on end in a round flask it is prob- 
able that the pattern is kept close to 
one side to allow room for the up- 
right runner. If that is the case the 
roll invariably will warp because the 
heat from the thin side of the mold 
will radiate much faster than from 
the side carrying the runner. The 
thin side will contract first pulling 
the ends of the casting toward each 
other and springing the back. The 
other side will contract later, but can- 
not do so normally on account of the 
resistance offered by the side which 
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become | rigid. 
example of this phe- 
nomenon is seen in casting open-sand 
piates. If they are left to cool natur- 
ally after they are poured the ends 
will spring up. The common remedy 
for this is to shovel sand on the ends 
and leave the center uncovered, thus 
equalizing the cooling process. 

The regular roll shops overcome this 
tendency to warp by providing exten- 
sion pockets on the flask sections to 
carry the upright runner and thus are 
enabled to keep the roll in the center 
of the flask with an equal thickness 
of sand all around it. 

Where rolls are only made occasion- 
ally and it is desired to run them from 
the bottom, square flasks are the best be- 
cause the runner can then be kept in 
cne corner. 

In your case try round flasks; but 
instead of pouring the job from the 
bottom, pour it through six % x %- 
inch pop gates evenly spaced around 
the top. To insure a perfectly clean 
casting it might be advisable to dis- 
pense with ramming a cope. Instead 
a loose ring 1% inches thick could 
be sawed out on the band saw and 
slipped over the top of the pattern. A 
round flat corebox corresponding to 
the shape and size of the ring and 
containing small upright pieces to form 
the gate openings could be used for 
making a cover core. 

After the mold is dried and_ the 
upright core set the ring core dropped 
into place will center the upright core 
automatically. A wooden block to 
form the basin then is placed over the 
gate openings followed by a_ shallow 
flask ring which serves to hold the 
green sand which is rammed around 
the basin block. An iron bushing or 
other suitable packing on top of the 
upright core can be secured by a fiat 
strap clamped across the top flange. 


already has set and 
A familiar 


The general arrangement is shown in 
the accompanying illustration. 

Where cylindrical cored castings are 
molded horizontally in a_ split — flask 
and afterwards upended for pouring, it 
sometimes happens that the mold is 
sprung in the center due to insufficient 
support under the center of the roll- 
over board while ramming the drag 
or the same condition prevailing after 
the mold has been rolled over. This 
will result in a thick and a thin side 
on the mold after the core is placed. 
When the casting is poured the thin 
side contracts first and the casting will 
be crooked irrespective of whether it 
is in the center of the flask. 





A new blast furnace, with a capacity 
of 100 tons of sand-cast pig iron daily, 
has been put in blast at Hankow, 
China, according to reports to the 
Cepartment of commerce. 
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TIME-STUDY CARD IS LOOSE-LEAF—THE FRO 
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FIG. 3—AFTER THE TIME STUDY IS MADE A RECORD OF IT IS KEPT ON THE TIME-STUDY REGISTER—THE TIME-STUDY CARD CAN THEN BE 


LOCATED BY THE REGISTER NUMBER WHICH IS 


NT OF THE CARD IS USED FOR GENERAL INFORMATION ABOUT THE JOB SUCH AS DESCRI?’ 
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ime Study Underlies Bonus System 


Production Department Determines Standard Time for Different Foundry 


Operations and Keeps a Record of the Amount of Each Kind of 


N SOME few shops the pro- 
foundry is 
also the manager, the whole 


prietor of 


molding and _ core-making The work of the production depart- 
force, besides being cupola tender and ment is split into two general divis- found 
shipping clerk. Such an_ industrial jons; the one handling materials and also are taken 
organization has some advantage over production control, and the other the made on a 
the big company with its hundreds standards or time-study department. slight 
of employes, in that it has no need This latter section determines the time 
yr scheduled system. How- 
ever, as soon as a foundry = 
employs more than one § Time Study Principles wae 
man, some form of produc- - paid. 


tion system is 
When the 


ployes reaches the hundreds 
or possibly to the thousands, 


the 


introduced. 


number of em- 


Stock on Hand and Being Consumed 
BY H. E. DILLER 


cases the modifications is made but 
the essentials are kept as close as pos- 


sible to the original standard form. 


” sateaicalien fairness on the part of both manage- 
ment and employe is essential for the success of 
upon which the bonus 


hod 


any bonus system. The basis 


. 






which is necessary to make 
job which comes to the foundry. This 
is done by a time study in which the 
length of time for each operation is 
and _ established. 


modification of 
The time studies serve as a basis for 
determining the bonus to be 
added to the hourly rate at 


when 
pattern involving even a 


This 
determined by the rate being 
paid in the trade for day 
labor. 

The 


each new 


Time studies 
any change is 


the operation. 


the workmen are 


hourly rate is 


molder is paid his 


the difficulty of. successfully ‘a hourly rate no matter how 
directing the activities of all many molds he makes, but 
these workmen in their va- if he makes more than 75 
rious activities is more and per cent of the molds which 
more complicated. In recent or the time-study department 
ears the production depart- is paid must be established has determined is the stand- 
ment has become more im- with the most exacting care, ard rate for the particular 
portant in the foundry. The and when once estab- pattern, he will receive a 
comparatively new depart- ¢ /ished, the men expect bonus. The amount of the 
ment has had many diffi- that the com- pany will bonus varies with each per 
culties to overcome and stand by its promise and cent of the established base 
much prejudice to meet in not cut down the time allot- up to 200 per cent. At 76 
establishing its sphere in the ed as greater ga cIpetency 'S = per cent the lowest bonus, 
foundry, but it has proved obtained, The — principles of = which amounts to 1.6 per 
its essential value and now time study are elucidated in the following excerpt = cent is paid. When the 


every large foundry 


department or _per- 
forming the functions 
of such a division. 
Production  meth- 
ods at the Saginaw 
Malleable Iron Co., 
largely are under di- 


rection of the pro- 
duction department 
of the General Mo- 


tors Co. which has a 
taff of trained ex- 
perts which applies 
the basic principles of 
production to ma- 
chine shop, assemb- 
ling department or 
foundry with equal 
facility. At times 
slight modifications 
n the standard forms 


vill fit them for 
work in a particular 
department. In such 


has 
force of men operating un- 
der the name of production 


QEAUUAUANOELET EAU 


UNMET TTA 


taken from a circular written by E. K. Wennerlund, 
General Motors Co., for the direction of the produc- = 
tion departments of the various branches of that 
company, including the Saginaw Malleable Iron Co. = 
Mr. Wennerlund says: 


a 


The primary object in taking a time study of a shop operation is to arrive at a 
standard time, i. e. standard rate of production. This standard of production, when 
established, may be used as a basis for either of the following: 


Payment of a bonus as a reward for efficient production. 

Establishing a piece rate for the operation. 

A check on present or proposed shop methods. 

Standard time may be defined as the time required to perform a given operation, 
or a group of operations, by the average competent workman, repeatedly over an extended 
period. Lost and waste time is eliminatd from the standard time, except to the extent 
of providing for minor delays incident to the shop conditions. 

The purposes aimed at in placing standard time on 
offering a bonus reward for production, are as follows: 


operations in the shop, and 


To stimulate the workman to greater effort. 

To reward him in proportion to that effort. 

To furnish a standard for the measurement of the rate of production. 

To measure the efficiency of the workmen, individually or in groups. 

A time study should be taken by a specially trained investigator. He should 
have the full co-operation and support of the department foreman, while in the exercise 
of his duties. When preparing to take a time study, the investigator should ascertain 
that the equipment is in a first-class condition; that light and ventilation are satisfactory; 
also, that the material to be worked on is in good standard condition for the operation. 

He will also investigate and record, as a result of motion study, the number 
and kind of motions necessary to perform the operation in the easiest manner and the 
shoriest time. He should inform the workman fully what are the purposes of the investi- 
gation, and get him to conform his methods to the best shop practice. 





TUM. 


VEULIDOLUNUEAA OUD ONOCT EA EAN EAHA 


TUOUTEDUDNTUNN 


VMVLUBLETLSYUQOLESOOONAUELLESOLDENOGSUEOETEOODNEL SEO OSE nNENNN TNS 


molder makes what has been 
determined should be a nor- 
= mal day’s output, or 10 per 


cent standard time, 
he receives a bonus 
of 20 per cent. This 
amount is increased 
to 50 per cent when 
125 per cent efficiency 
has been reached; 
while at 150 per cent 
efficiency, above 
which few  molders 
go, an 80 per cent bo- 
nus is paid. 

In setting the 


standard time, it is 
considered that a 
good workman will 


average 110 per cent 
or better, which 
brings him a_ bonus 
of 32percent. There- 
fore, the inducement 
is considered liberal 
enough to induce the 
workmen to _ strive 
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for as large a bonus as possible. Of 
course, it is essential that an hourly base 
rate be established which is consistent 
with prevailing wages in the community, 
The Saginaw company has decided that 
there is nothing to be gained by main- 
taining a low hourly rate and then rais- 
ing the standard time to make the total 
earnings attractive. It has been found 
that high hourly rates attract good pro- 
ducers. The management insists on. a 
workman doing a fair day’s work to re- 
main in service. 

Naturally, when the wages paid the 
molder depend on the time study it is 
necessary to use every precaution to 
see that a fair rate is set. The man 
who does this must be familiar with 
the work as well as with human nature. 


IND OF MATERIAL 


eSERVE N Lhs 


NSUMPTION 


O 


NTHLY CONSUMPTION 
G RESERVE 


RCQUISITIONS TO PURCHASE 


QUANTITY 


O 


FIG. 4—CLOSE ACCOUNT OF THE STOCK 


He must know how to divide the job 
into different operations and be able to 
determine whether the molder is trying 
to perform the operation normally. Such 
ability is only acquired by long  prac- 
tice. Therefore, only one man is em- 
ployed to. set the standard time rate. 
When a time study is made, the re- 
sults are put on the back of a_ time- 
study card as illustrated in Fig. 2. The 
figures in this illustration, as in all other 
illustrations in this article, are not given 
as actual but are assumed figures which 
are assigned merely to elucidate the 
working of the system. <A division of 
the job is made into its different ele- 
mentary operations, and the time for 
each operation is recorded in hundredths 
of a minute by use of a decimal stop 
watch. A second observation is made 
to compare with the record of the first. 
Should the time consumed by any ele- 
mentary observation vary in the two 
trials, a third or even a fourth trial is 
made and the reason for the variation 


CUMULATIVE 


THE FOUNDRY 


is determined. At times it is impossible 
to induce the molder to enter fairly into 
the spirit of the study. In such cases 
the investigator must be able to tell 
when false results are being obtained 
through lack of co-operation of the 
molder, and if the molder cannot be 
induced to give the time study a fair 
tiial the investigator sets a time which 
he judges as fair. This occasion seldom 
arises, as the molders appreciate the 
system after they come to understand 
it and realizes its fairness. In case the 
second observation tallies closely in the 
time of all elementary operations, the 
individual results are not put on the 
card, but the total time is recorded. 
The time for the two trials is then 
averaged to secure the time to be al- 
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lowance sometimes is considered to take 
care of extraordinary conditions not in- 
cidental to the operation. 

The sums of all items are averaged 
and placed in the line marked Total 
Items, Fig. 2. Below this figure is the 
time allowed for contingencies. These 
two are added together to make the 
total time in minutes, which is carried 
out to the hundredth of a minute. The 
number of pieces in a flask, the average 
time per piece, and the standard hours 
also are marked at the foot of the page, 
as illustrated in Fig. 2. The average 
time in minutes is obtained by dividing 
the total time by the number of pieces 
in a mold. The standard number of 
hours is secured by dividing the average 
time per piece by 60, which converts the 
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ON HAND AS WELL AS THE AMOUNT BEING CONSUMED IS KEPT ON LOOSE-LEAF FORMS 


lowed for the operation. In setting the 
allowed time the investigator must take 
into consideration an average good work- 
ing condition for each operation. 

The elementary divisions on the time- 
study form show only the net time with 
out any allowance for contingencies. The 
total of these items then shows the net 
time for the complete operation. It is 
thought essential to adhere to this prac- 
tice so that the time study may be of 


value for future reference. However, 
certain allowances incident to the opera- 
tion are made to have the established 
time represent the standard rate of pro- 
duction repeatedly over an extended 
period and to allow for unavoidable con- 
tingencies. Ten per cent is the average 
time allowed for contingencies. In addi- 
tion to this, an extra allowance of 2814 
per cent is allowed for pouring. The 
molder works nine hours a day and it 
is estimated that two hours of this time 
is consumed in pouring the molds and 


shaking out castings. 


A secondary al- 





average time into decimals of an hour. 

When this work is finished, the man- 
agement has, on the back of the time 
card, a record which can be referred 
to at any time. On the front of the 
card is kept a detailed account of the 
job. As shown in Fig. 1, this includes 
the date the time study was made, the 
type of equipment, a complete descrip- 
tion of the equipment, a list of special 
fixtures, the kind of operation, the num- 
ber of employes working on the job, 
standard production per hour, ete. 

All time studies are numbered serially 
and registered on a form known as the 
Time Study Register, Fig. 3. This regis- 
ter number then appears on all job tick- 
ets or credits where the standard time 
is used. Any change in standard time 
requires that a new time-study form he 
made, with a new register number, stat- 
ing reasons for the change. 

These register numbers may be pre- 
fixed by a letter, in which case the 
numbers run serially after each prefix. 
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STANDARD TIME ALLOWED FOR THE DIFFERENT OPERATIONS IS NOTED ON THE GROUP ROUTING SHEET—A COLUMN ON THIS SHEET 
IS ALSO RESERVED FOR RECORDING THE VARIOUS REGISTER NUMBERS FOR THE SEVERAL OPERATIONS 
or example, under the group bonus The standard time system with a bonus 


lan a number of minor operations are 


mmbined into one and 


operation, 
latter is the 
man-hours of its minor 
it will be found 
minor operation 
numbers with the prefix D, 
nd group operations by prefix G. 

For group 


group 


e standard time for the 
total 


perations. 


time in 
In this case 
mvenient to designate 


time study 


times, 
and 
number, 


standard 
separate time study from. Figs. 
> is filled 
ime of 


operation 


out showing register 
time 


extra 


standard 
operation. If 
time is 


operation, and 


each minor an 
it should 
operation 


thus, 


llowance of necessary 
not for the minor 


ut for the group operation; 


included, 
show- 
time only, for the 
This facilitates the 
rearrangement of minor operations from 
ne group to the 
without referring to 
tudy for each operation. 
Before 
ial, the 
the standard 
dditions 


ng basic standard 


inor operations. 
another routing 


the 


on 
heet, time 
the standard time hecomes omi- 
manuscript is audited carefully 
department ofkce. All 
are checked and reference is 
made to time studies covering similar 
‘perations, so that no mistake is made. 


reward, is considered to be essentially 
a day-work plan as distinguished 
the piece-rate system. 
ceives a 


from 
Each employe re- 
rate, 


fixed hourly and an addi- 


tional bonus is paid, dependent 
production. 
cumulative standard hours, 
by the 
hours, the relative 
tion is obtained. 


be paid 


the 
the 
for a period, 
actual elapsed 


on 
speed of By dividing 
corresponding 
efficiency of produc 
The per gnt bonns to 
addition to the 
the elapsed 
bonus table, 


base wage ior 


hours is obtained from a 


which has been standardized. 


When computing the efficie of groups 


of employes, man nisin both standard 


and actual, always are used. At ov be- 


low an efficiency of 75 per cent, the 


ploye is automatically on a flat day rate, 


eni~ 


zero bonus being earned. 
To make the standard time effective as 
plan, it 


a wage is deemed requisite that 


production be speeded up to where the 


employe can earn a substantial bonus, 
amounting to 20 per cent or better, in 
addition to the base wage. It is the 


duty of the standards department thro:.gh 
its shop investigators, to see to it that 
a satisfactory degree of efficiency is main- 


Where the effi- 
the first step is to 
reason. Any one of the 
following conditions may exist: 


tained on each operation. 
ciency shows low, 
determine the 


The standard time may be too low 
for the average conditions. 

The operator may be incompetent. 

He may lack interest. 

A temporary poor quality ct 
material, or a bad condition of 
equipments, ventiation, or room 
temperature may obtain. 

If the standard time is found to be 
too low, it is remedied by taking a new 
Where the other 
exist, the full co-operation 
ment foreman and the 
ment is secured. 


time study. conditions 


of the depart- 
factory manage- 
The standards depart- 
ment is required to watch the case until 
the adverse conditions have been rectified. 
Generally speaking, it has been found 
that if the standard time is fair, and sur- 
rounding the 
main- 
degree of efficiency, he is 
convinced that the expected rate of pro- 
duction is attainable. 

Since it should be the policy to allow 
a basic standard time to stand perma- 
nently when once established, 


conditions normal, 


utmost to 


near 


workman will do his 


tain a high 


unless 


Di 
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a change in equipment, mate- 
methods, care is exercised that 
standard time is not set until it is cor- 


there is 
rials, or 


Unless the’ workman can feel con- 
fident that the time will not be changed 
under existing conditions, he is not like- 
ly to put forth his best efforts. When 
methods equipment are intro- 
duced, a new time study based on the 
changed conditions is justified. Where 
the workman makes a suggestion result- 


rect. 


new or 


ing in improved methods or equipment, 
he is suitably rewarded by the manage- 
ment; for it is estimated that to allow 
the standard time to stand under the 
improved conditions will cost a great 
deal more cumulatively than would a 
liberal cash reward paid when adopt- 
ing the suggestion for saving time. 


The bonus is computed for each pay 
It is pointed out to the work- 
man that if he attains a high efficiency 
for part of a pay period, and a lower 
down to 75 per cent, for a 
portion of the period, that he does not 
the which 
previously. It 


period. 


efficiency 


lose bonus has been earned 


may lower his 


efficiency, and hence the percentage of 


average 


bonus, but this percentage is computed 
over a longer period; so that bonus once 
earned within these limits, is not subse- 
quently lost. 

Application of the standard time sys- 
tem is shown in the form illustrated in 


ne. 3. 


| Py 
2 


This is the group routing for a 
steering gear brac ket. It gives @ des 
cription of the equipment required, the 
number and kind of cores, and a list of 
the different operations such as, make 
core, mold set cores, pour shakeout, shift 
mold, dump mold, chip, inspect, sort, 
weigh, etc. Then in two columns to- 
ward the right the register numbers are 
given and the standard time hours for 
the different operations are noted. The 
estimated production per hour is indicat- 
ed in the last column. 


Another function of the production de- 
partment is to keep the management and 
the purchasing department informed as 
to the state of stock on hand. The 
management decides how long ahead the 
foundry should be covered for the dif- 
ferent materials and the purchasing de- 
partment makes the contracts. However, 
they secure their data from which they 
derive the amount to be contracted from 
the production department who must 
keep continually informed on the state 
of the reserve of all materials. In case 
the amount of any material on hand is 
above or below the amount decided on 
as the proper reserve the purchasing de- 
partment must be notified. To have this 
information constantly available a record 
is kept on the form shown in Fig. 4, 
headed Stock Requirement Record. The 
name of the material and the stock num- 
ber are placed on the first line. The 
table immediately under this is so ar- 
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ranged that a year’s record may be kept 
of the reserve in pounds, tons, gallons 
or whatever it may be; of the monthly 
consumption; of the cumulative monthly 
consumption including reserve obtained 
by adding the two; and of the cumu- 
lative monthly schedule. Below this are 
two tables for keeping a record of the 
requisitions and the receipts. Other 
forms are necessary for reporting the 
daily consumption and summing up the 
monthly total consumption, but this form 
tells the story at a glance of how much 
stock is on hand and how much is due 
on orders together with the consumption. 


Melting Steel and [ron 
in the Cupola 


Oucstion:—We have considerable cast 
scrap with machine steel fast to it. Would 
it be any disadvantage to our melt to put 
say 10 per cent of this steel and iron in 
the cupola? We make machinery cast- 
ings and use 2/3 scrap and 1/3 pig iron. 
of 


addition 


disad- 
to the 


—Instead 
the 


Answer :- being a 


vantage of steel 


cupola charge in amounts varying from 


recognized 
It does not 
matter whether it is added in the shape 


cent now is 
advantage. 


5 to 40 per 


as a distinct 


you mention or whether it is added as 
a separate and distinct part of the 
charge, as boiler punchings, clippings 
or any other form of steel scrap. 
The only point you have to watch 
is the silicon content. The amount of 


silicon in soft steel scrap is practically 
negligible, and cast iron loses approxi- 
mately 0.25 per cent when melted. There- 
fore when making up the charge, it will 


be necessary to allow for the absence 
of silicon in the steel and the cupola 
loss in the iron. 


At present you are using 33 1/3 pig 
iron and 66 2/3 scrap which probably 
gives iron about as hard as you 
care to machine in thin sections. The 
substitution of part of the scrap charge 
with steel would make this still harder 
and therefore it will be necessary for 
you either to use a little more pig iron, 
to use the same relative proportions of 


you 


pig iron but of a little higher silicon con- 
tent, or to use the same relative propor- 
tions of pig iron and scrap as at pres- 
ent and in addition about 10 pounds of 
50 per cent ferrosilicon to each ton of 
iron. 

Defective castings, those having blow 
and hard spots, are frequently 
attributed by amateurs to steel in the 
charge when in reality they are due 
either to poor molding or furnace prac- 
tice. To secure clean, solid castings, the 
must be melted hot and 
particularly true when the charge is 
partly made up of steel. By hot is not 
merely meant hot enough to run but 
what the foundryman calls smoking hot. 


holes 


iron this is 
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Manganese Hardens 


Welds 


Successful results obtained from 
considerable number of welds mad: 
by several large steel mills hav 
shown, according to a statement by) 
the Metal & Thermit Corp. New 
York City, that the life of wobbler 
on pinions, rolls and large shafts 


which have been repaired by thermit 
welding, after previously having been 
worn away or broken, can be mate- 
rially prolonged by the addition of 
cent pure manganese to the 
railroad thermit, in addition to the | 
per cent of pure manganese already 
in the product. This will give a hard 
wearing surface. Wobblers should be 
thoroughly heated to about 1400 de- 
grees Fahr. before welding; otherwise 
no amalgamation the two 
will be obtained. 


. 
39 per 


of metals 


Build Mexican Plants 

Arrangements have been made )b\ 
the Oil Well Supply Co., Pittsburgh, 
and the Tampico Foundry, Machin 
& Supply Co., to build plants upon La 
Isleta, an island has a 


which larg 
frontage on the Tuxpam 


Tampico, Mexico. 


river, neat 
These corporatio1 

land upon the isla: 

on which they will locate their plants 
The Oil Well Supply Co. will expend 
about $400,000 in the construction o 
machine shops, warehouses, etc., whil 
the Tampico Foundry, Machine & 
Supply Co., besides moving its foundry 
and machine shops to the new location 
will expend about $100,000 in 
equipment. 


have purchased 


new 


Claims Process to Make 
Steel from Ore 


According to a report from Brussels 
the Belgian ironworks of the Ougree- 
Marihaye have recently acquired, from a 
French engineer, for the sum of 1,- 
000,000 francs the patent for all coun- 
tries for producing 


steel direct from 
iron ore, the blast-furnace coke being 
replaced by ordinary pulverized coal. 
Experiments which have been made bj 
the new process are stated to hav 
given full satisfaction. 


Organized for the purpose of making 
malleable castings, the Ashland Malle- 
able Co., Ashland, O., expects to have 
a foundry built before Jan. 1, 1921. It 
is capitalized for $150,000 and will b: 
in the market for all sorts of foundry 
equipment. J. H. Firestone, Spencer, 
O., is president; Samuel Miller, E. M 
Armstrong and W. L. Rybolt, all of 
Ashland, are vice president, secretary 
and treasurer, respectively. 
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Patterns Are Made 








Nearly Every Type and Style of Spur Gear is Described and Illustrated 
Together with Practical Hints and Advice on the © 


UMEROUS variations in the 
sectional 
rims, 


forms of wheel 
bodies, arms, and 
bosses, control the methods 


of pattern construction. The group of 


sections in Fig. 14 illustrates shapes 
that are in general use. A is not em- 
ployed so much in pattern work as 


some other forms. It is chiefly con- 
fined to small gears, subject to mod- 
erate stresses, the teeth of which are 
cut by machines. In that case the rim 
is cast solid and the casting, often of 
steel is molded from a metal pattern. 
Sometimes the blanks are forgings. No 
large wheels are made with elliptical 


Construction of the Patterns 


BY JOSEPH HORNER 


case the mating wheel is not capped at 
all. The patternmaker can see almost 
at a glance how these varied shapes in- 
troduce diversities in molding, and in 
pattern construction. Fittings for 
clutches and bosses are frequently in- 
cluded while often, castings of two 
gears of different sizes and shapes are 
cast in one. 

Fig. 15 shows a plan, and a section 
through a plated pattern, suitable for 
any diameter where a plated center is 
employed. In no case may a plate be 
made of solid stuff. If of large diam- 
eier, it must be built up with segment- 


sectors, as in Fig. 15, or with opea 


ing to the pitch lines, with allowance 
for turning.. It shows also how glued 
segments are reinforced with woode 
pegs in the plated center; in the rim 
segments and in the shroudings. In 
building this up the actual rim seg- 
ments terminate in the planes, 4, A, 
with the ends of the teeth, which are 
attached to the body of the pattern. The 
shroudings are glued-up separately, and 
the lower one has to be left loose for 
delivery. It is fitted with a shouldered 
cheek, as shown, which self-centers it. 
The upper shroud is also left loose, be- 
ing fitted with dowells and lifts with 


the cope. The mold has to be made in 
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FIG. 14—A GROUP OF SECTIVUNS SHOWING SOME OF THE STYLES OF 


Many small gears; those of 
medium dimensions, and. all pinions are 
either solid-plated, or when the shaft 
occupies a large proportion of the 
diameter, are solid chunks. 

The larger gears are usually made to 
the sections of B or C. B has arms 
of T section; C has a plated center 
which is often lightened out as at D, 
with circular holes. Vertical ribs may 
also stiffen the arms, as at E, which 
is an alternative to placing the ribs on 
the side, as at B. F, with arms of the 


arms. 


H section is almost exclusively confined 
to machine-molded gears, 
arms are made with dry-sand cores. G 
shows how teeth are strengthened by 
capping or shrouding to the pitch line, 
the mating gear being similarly treated. 
H jllustrates full-shrouding, in which 


where the 


jeints, Fig. 16, if of moderate or small 
dimensions. The built-up plate in Fig. 
15 includes at least two thicknesses, and 
preferably three. In such centers the 
bosses are fitted with central studs in 
order that stock bosses of different sizes 
can be interchanged. A _ ceniral hole 
of one standard size, as say, 1% inches, 
is made in all wheel patterns of this 
class. The rim is built in segments on 
the plate, Figs. 15 and 16. The plate 
in Fig. 16 with open joints will not 
shrink and cause the wheel to become 
elliptical, but it is not quite so rigid 
as the built-up plate in Fig. 15. 
Dowells may be fitted in the joints in 
the larger diameters to prevent the 
warping and lapping of adjacent edges. 

A large pattern with a plated center 
is shown in Fig. 17 having half-shroud- 
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GEARS IN GENERAL USE--G AND H ILLUSTRATE SHROUDED WHEELS 


a three-part box. It is desirable to 
leave the top shroud loose, in order both 
to withdraw it from the cope instead 
of lifting the mold off it, and to leave 
the upper ends of the teeth clear for 
ramming the sand. 

Fig. 18 shows a small plated gear, 
wholly shrouded, and having the cen- 
tral bosses and the prints fitted with 
studs. The shroudings of small diam- 
ete? are not built in segments, but are 
turned from solid mahogany. This is 
only suitable for patterns not exceed- 
ing 6 or 7 inches in diameter. Both 
shrouds are dowelled to the rim. The 
plate must have open joints. 

Figs. 19 and 20 illustrate pinions built 
up with radial sectors. Fig. 19 is 
double, and full-shrouded; the shrouds 
are fitted loosely to the pattern body 





















September 1, 1920 


























FIG. 15—PLAN AND SECTION THROUGH A PLATED JOINTS FIG. 16—SAME WITH OPEN SHROUDING TO The PITCH LINE, ALSO ALLOWANCE FOR TURN 
ING FIG. 17—A LARGE PATTERN WITH A PLATED CENTER HAVING HALF SHROUDING FIG. 18—SHOWS A SMALL PLATED GEAR WHOLLY 
SHROUDED FIGS. 19 AND 20 ILLUSTRATE PINIONS BUILT UP WITH RADIAL SECTORS FIG. 21—A PLATED PATTERN WITH 
VERTICAL RIBS AND HALF SHROUDED FIG. 22—-A CLUTCH WHEEL ANi) PINION EACH HALF SHROUDED 
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with central studs, and the prints sim- 
ilarly attached. Fig. 20 is full-shrouded 


at one end only, fitted to a sliding 
clutch boss, the pinion being one of 
these that are slid into and out of 
engagement with their wheels. A _ boss 


on the other end serves to terminate its 
longitudinal position on the shaft. All 
are attached with and all 
except the core prints are left loose. 


parts studs, 


Fig. 21 is a plated pattern, with ver- 
ribs and teeth half-shrouded. The 
is built of radial and 
each of the shroudings with two courses 
both the 
rim. vertical ribs attached 
the to be left in the 

They may be fast in the bottom, 
left 


tical 
plate sectors 


of sweeps; dowelled to 


The 


bosses, 


are 
are 
10 loose 
top. 
or loose. 


2? 


Fig. illustrates a combination of 
a clutch wheel and a pinion, each half- 
shrouded to the to. be 
together. All are 


central studs and no parts are fastened. 


pitch line cast 


attachments with 
Clutch jaws and a core print are fitted 
in the wheel. The shroudings are turned 


in solid stuff. The pinion is built-up 
with ring segments, making it a hollow 
vattern, instead of solid, as in Figs. 
19 and 20. 


Fitting the Arms 


Gear patterns having arms are fitted 
Fig. 23 shows how 
locked ; Fig. 24, 
is a perspective view 
Arms 
into 


various ways. 


tour arms are S1X 


rms; and Fig. 25 

cutting of 
must first prepared 
the rim during the building-up if they 
the center of the rim, or 
to the building, if 
upy side Fig. 206. 


must be taken with large wheels having 


if the each strip. 


be and sunk 


ccupy sub- 


equently they oc- 


as in Care 


one 


sht rims not to distort them by driv- 
tightly into the 
epared for them. They must just go 
Vertical 
ribs can be abutted against the bosses, 

let shallow 


the arms recesses 


with a light hand pressure. 


in the 
or be made as a frame as in Fig. 


into recesses cut 
OSS, 

and the boss be put in sectors. 
of .wood 
to 


displaced 


wheel teeth 
re liable with long 
rn, roughened-up, 
rims; 

shrink 
lightly 
thod 
th 


Since patterns 
become 


on 


service 
and 
their and segments 


are subject 


or swell, and so produce 


lapping joints, excellent 
to use 
fit the arms 
permanence of 
st important portion of 
the 


making 


an 
with 
This 


the 


is cast-iron rims 
wood. 

of 
pattern ; 
to be 
alterations 
if of 
teeth accurately in a ma- 
ne; and allows the wheel teeth to be 
iwn 


and in 
form 
the 


weight 


sures 


reduces 
of 
required ; 


terially 
ndled : 


1 
tne 


allows 
arms permits 
tting the 
iron 


through an stripping plate 


necessary. 


tig. 29 shows arms and ribs of wood 
The top ribs, 


d with iron rim. 


an 
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FIG. 23 


























FIGS. 23 AND 


24 ILLUSTRATE METHODS OF MAKING THE JOINY AT THE CENTER OF THE ARMS 
fitting in the top boss are loosely dow- 31 is a wheel with a plated center. 
elled on the-arms. The lower ribs are This is fitted into the rim with a 
screwed permanently to the arms. The shoulder to center it in the absence of 
arms are not fastened to the rim in ribs. If ribs were fitted, the same 
any way, but the fitting of the arms method as that in Fig. 29 would be 
and bottom ribs within the shouldered adopted. 
section enables the molder to locate aps on 
them correctly. Fig. 30 illustrates arms Oe See ae 
of T section. The flat arms and Succeeding Figs. illustrate combina- 
the vertical ribs are screwed together tions of wheels that are common. Fig. 
permanently, and merely laid within 32 is the pattern for a spur wheel and 
the rim. The molder levels them. Fig. pinion to be cast together; the pinion 
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FIG. 25—HOW EACH STRIP IS CUT TO JOIN AT ARM CENTER FIGS. 26 AND 27—METHOD OF 
ATTACHING THE ARMS AND RIBS TO THE RIM AND HUB 
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FIG. 28—ATTACHING ARMS TO HUB FIGS. 29, 30, 31—ATTACHING WOODEN ARMS AND HURS TO CAST-IRON RIM PATTERNS OF VARIOUS DESIGNS 
FIG. 32—A SPUR WHEEL AND PINION TO BE CAST AS A UNIT FIG. 383—A SPUR WHEEL PROVIDED WITH A BRAKE BAND FIG. 34—A SPUR 
GEAR WITH HUB AND ARMS ON THE OUTSIDE FIG. 35—WHEEL, DOUBLL: SHROUDED, TO BE CAST WITH A HALF SHROUDED PINION 
FIG. 36—NALF SHROUDED WHEEL WITH CLUTCH JAWS ON ONE SIDE 
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being wholly shrouded to gear with the 
barrel wheel of a crane, remaining 
permanently in mesh. Each is built 
up with segments, and the pars all fit 
mutually with center studs and are left 


loose. Pinions and wheels of different 
dimensions can be readily substituted. 
Fig. 33 shows the rim for a_ band 


brake to be cast on its wheel. It is 
dowelled on the back of the wheel rim, 
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interior of which is oc- 
shaft with the boss of 
another gear, which entails making the 
necessary length of wheel boss to stand 
out at the back. This, with 
is dowelled to the plated center. The 
interior of the rim in the absence of 
arms is stiffened with brackets. 

Fig. 35 shows a_ wheel, double- 
shrouded to the tooth points, to be cast 


a wheel, the 
cupied on its 


its arms 


SS 


ES TTT 
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pinion is cut from a solid block, with 
the grain running and its 
shroudings are solid. The central core 
large that no top print is in- 

Fig. 36 is a_ half-shrouded 
wheel with clutch jaws on one side, 
aud a long boss on the other. The 
shroudings are dowelled to the wheel 
rim. Top and bottom prints are fitted 
for the central core. In all these ex- 


axially, 


is so 


cluded. 


and is stiffened with brackets screwed with a pinion half-shrouded. The wheel amples the patterns are drawn as they 
to the ring pattern, to come away with and its shroudings is built-up with seg- are molded. These cover all typical 
it in the cope. Fig. 34 is an example of ments, and has clutch jaws fitted. The cases of spur gear work. 
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Match Plate Materials 


We desire to obtain mixtures suitable 
for making match plates and follow 
boards. 

A mixture extensively used for pat- 
tern plates, match plates and oddsides 
follows: Portland cement, 2 _ parts; 
plaster of paris, 1 part; sharp sand, 1 
part. A different mixtute that is used 
for more permanent work follows: 
Asphalt, 74 pounds; plaster of paris, 
24 pounds; plumbago, 2 pounds. 

For oil sand matches, various 
tures are in use. The following is 
good: Finely sifted gangway sand, 389 
parts; fine iron borings or turnings, 1 
part; litharge, 3 parts. Mix dry and 
add sufficient linseed oil to dampen tne 
mass; a little water also may be added. 


m'x- 


For metal pattern plates, an alloy of 
aluminum, 93 per cent; copper, 7 per 
cent, is suitable, sometimes antimony or 
bismuth is added in small percentages 
to counteract the shrinkage. <A _ low 
melting white metal for pattern con- 
sists of the following: Tin, 55 per 
cent; zinc, 44 per cent; bismuth, 1 part. 


Facing Sand Mixtures 


We desire to obtain a _ facing-sand 
formula for use in molds for bronze 
gears and worm wheels weighing from 
60 to 125 pounds each. We have been 
making these castings in green sand, 
hut have found the sand teeth of the 
mold are cut away by the molten metai. 


The following is an excellent facing 
for all brass castings of the weight 
mentioned. The sands should be 
cfore they are mixed. Take new, fine 
molding sand, 10 parts; fine silica sand, 
> parts; ground clay, 1 part. For 
ereen sand work, the mixed dry sands 
should be dampened with water only, 
nd should be ground together in a mill. 


dry 
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How and Why in Brass Founding 


By Charles Vickers 





For dry sand work, mix the dry sands 
with molasses water, or with glue water, 
and spray the molds well with molasses 


water after the patterns have been 
withdrawn and the mold has been fin- 
ished. Afterwards, bake the molds in 


an oven, or skin dry them with a 
gasoline torch, or other source of heat. 

3ronze worm wheels generally are 
made in chills, not in sand, as the chill 
produces a much finer metal 
than the sand mold. cast-iron 
molds and carbon molds are used. 
Worm wheels with the teeth cast in 
are made in metal dies, which are han- 
dled by machines. 


true to size, with a 


grained 
Both 


Perfect castings, 


minimum of finish 
are made thus. 


Melting Brass in an Oil- 
Fired Furnace 


In melting brass in an oil-fired fur- 
nace have experienced difficulty 
from porosity in the castings. The 
holes are not seen until after the cast- 
ings are machined. Can you advise us 
what to do to avoid this difficulty? 


we 


This difficulty may be caused by melt- 
ing too rapidly and it will be advis- 
able to try a less oxidizing flame on a 
few heats: The air supply can be re- 
duced, or the oil supply can be in- 
creased according to circumstances. At 
the same time it will be well to use a 


molten cover on the brass, such for 
instance as green bottle glass. 
The glass will melt and cover the 


surface of the brass that is molten in 
the crucible, and thus keep the furnace 
gases from the metal. If the gas is 
unable to get in contact with the metal 
it cannot be absorbed, and if no gas 
is absorbed, the castings will be solid. 
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Some Causes for Defects 
in Aluminum 


We sending fer examination a 
sample aluminum casting which in serv- 
ice forms the base or body for an elec- 
tric cleaner. You will note the cast- 
ing 1s pitted and we wish to learn if 
this is caused by hard cores, some for- 
eign substance in the metal, or is it 
due to the heavy section of the defec- 
tive part? The alloy we use is regular 
No. 12. It is being poured at a tem- 
perature of 1375 to 1425 degrees Fahr. 
The aluminum is melted in an iron pot 
and is poured with a small hand ladle. 
A fiux of sal ammoniac is used on the 
aluminum. The are molded 
on machines; the sand is regular alu- 
minum molding sand. The face of the 
casting is made in the drag as the con- 
struction of the casting makes it 
possible to cast it otherwise. Any in- 
formation you may be able to give us 


will be appreciated. 


are 


castings 


m- 


An examination of the casting shows 


the following defects: (1) sand holes 
from the mold; (2) intercrystalline 
shrinkage; (3) cracking; (4) abraded 


core. 

The sand holes are 
ing the mold when it 
holes on the extreme 
tion part are due to this cause. The 
casting is awkwardly constructed at 
this point owing to the projecting lug. 
It will pay to consider carefully the 
feasibility of changing the pattern at 
this part; either carrying the lug in a 
core, or changing the contour of the 
pattern. If no change is considered 
possible, a heavy production loss must 
be figured as part of the cost of ad- 
hering to this particular shape. Out 
of every hundred castings made, a cer- 


caused by break- 
was closed. The 
ends of the suc- 
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tain percentage will be defective because 
of crushing the sand when closing. It 
is no reflection on the molding that 
these sand holes are found at _ this 
point. 

The second defect is intercrystalline 
shrinkage. This shrinkage is peculiar 
to aluminum alloys. Its effect is to 
produce the angular depressions  scat- 
tered over the surface of the casting 
and it is caused by the separation of 
the rich copper-aluminum eutectic from 
the crystalline part of the alloy. The 
eutectic is the most fluid part of the 
alloy. In pouring a mold if the gate 
is attached to a thin section, a choking 
effect is produced as a result of which 
the less fluid portion of the alloy is 
strained out. The more fluid metal 
fills out the more remote parts of the 
mold, while the less fluid lodges in the 
parts adjacent to the gate and when 
the alloy solidifies, as the eutectic part 
of the less fluid metal has been re- 
moved to a considerable extent, there 
is nothing to fill the voids between 
the crystals after the latter have formed. 
The result is the formation of angular- 
shaped depressions on the surfaces of 
the casting. These depressions, it will 
be noted, resemble the copper-aluminum 
eutectic as shown in photomicrographs 
of the alloy. 

The difficulty can be remedied by a 
better distribution of the gates to fill 
all parts of the casting, or mold about 
the same time, thus avoiding the flow 
in the alloy. One of the most. satis- 
factory ways of running aluminum 
castings is through drop gates the size 
of a lead pencil, distributed uniformily 
over the mold shape. If possible, this 
would cure two troubles, the angular 
cavaties and the cracking. How to get 
this more uniform distribution of the 
metal throughout the mold is a problem 
to which it will pay to devote much 
time and thought. 

The third difficulty of the casting is 
cracking. This is caused by pouring 
the molds at too high a_ temperature. 
No doubt, the alloy must be very fluid 
to fill the casting from one gate. Ii 
the temperature of the aluminum when 
poured exceeds 1300 degrees Fahr., the 
percentage of cracked castings will in- 
crease with the temperature. At 1400 
degrees and over, the cracking losses 
will be high. To run the molds with 
metal under 1300 degrees temperature 
requires a rapid filling, for this light 
section, and brings up once more the 


problem of a better adjustment of the 


gates. 
The fourth fault found, namely 
abraded cores is easily remedied If 


the cores are too soft externally to 
able them to: be handled without 


crumbling, they should be sprayed be- 
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fore being dried with some glutinous 
binder such as molasses water or glue 
water. This will harden the surface 
to permit handling the cores without 
breaking them. 

Flour Facing for Molds 

Wie would like to learn what material 
is best to use as a coating for molds 
for brass castings. In making iron 
castings we use graphite mixtures which 
are applied to the mold in order to 
obtain a smooth, clean casting. We want 
to use in the case of brass in order to 
obtain castings, clean sand and dirt, and 
of the natural color of the brass 

In making molds for the reception 
of brass or bronze, the weight of the 
casting and the character of the alloy 
determine what coating or facing shall 
be applied to the mold. The majority 
of brass castings are cast in green-sand 
molds which are coated with ordinary 
flour. This is dusted on the mold 
through a cloth bag. If a very nice 
casting is wanted the flour is dusted on 
the mold twice, and after each applica- 
tion it is blown off with a bellows. This 
coating of flour causes the sand to peel 
from the brass casting. .If the brass is 
composed of metals clean and free from 
iron, a clean, orange-colored casting is 
Iron in the alloy makes the 
casting black when it is taken from 
the sand. Phosphorus, also, makes dark 
colored castings. 


obtained. 


Massive bronze cast- 
ings usually are coated with a greenish 
scale 1f the molds are not coated. They 
rarely possess the orange color. There- 
fore, it is usual to coat such molds with 
graphite, the same as in the case of 
iron. The graphite prevents the brass 
from sinking into the mold surface, 
Molds for 


heavy phosphor-bronze castings should 


producing a rough casting. 


he coated with liquid graphite, then 
dried before they are poured. This 


insures smooth castings. 


Sulphur and Brass 
Will you please advise us what ac- 
tion coke containing 2 per cent sulphur 
will have on brass or bronze melted in 
a No. 70 crucible? The furnaces are 
the pit type and the sulphur coke is 
used as fuel. Also can you offer sug- 
gestions for counteracting the effects of 
the sulphur? 


Sulphur has the effect of producing 
spongy castings. This is because it re- 
acts with oxygen or oxides to form a 
gas that is soluble in copper alloys. 
This gas simply aerates the metal, op- 
erating along the same lines as_ yeast 
in dough. To use a high-sulphur fuel 
means that greater care in melting is 
necessary to get solid castings, for if 
the metal is not protected from sul- 
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phur, or the gases formed in the fu- 
nace by burning sulphur, it will ab- 
sorb the same, and retaining it wher 
solid produce castings filled with holes. 

A little calcium chloride placed in 
the bottom of the crucible has been found 
useful in preventing trouble when high- 
sulphur fuels are being used. The use 
of some cover on the metal also is 
advisable. Glass is often used, as it 
melts and makes a tight cover over the 
metal. If no difficulty is experienced 
with spongy castings, continue with the 
scheme of careful melting, and possibly 
no difficulty will be experienced. Sul- 
phur alone, minus oxygen does not pro- 
duce spongy castings; it has been added 
to the alloy 88-10-2 with the result 
the metal appeared to be rendered more 
dense. However, it darkens the skin 
of the castings and is likely to produce 
spongy castings with great ease. There- 
fore it is better to keep the sulphur as 
low as possible when melting copper or 
its alloys. 





Manganese Bronze 
Formula 


We would like to obtain your advice 
in regard to the best formula to use 
for making manganese bronze, as well 
as imstruction for making this alloy 
Please inform us if scrap metals can 
be used, and what amount of man- 
ganese should be added to the new 
metals. 

Regarding the best formula for man- 
ganese bronze and the best method oi 
making the alloy, there are as many 
opinions as there are manufacturers of 
this metal, each one believes he_ has 
the best method until he falls down and 
contemplates some big loss, then is not 
so sure about the matter. For the 
amateur maker of manganese bronze 
the following alloy gives good results: 
Copper, 46 pounds; manganese copper 
containing 30 per cent manganese, 12 
pounds, zinc, 40 pounds, and aluminum, 
2 pounds. Melt the copper and_ th 
manganese copper together, then add the 
aluminum. Follow with the zinc, and 
ingot the alloy. Remelt the ingots to 
If greater ductility 
is desired than this alloy will give, de- 
crease the aluminum to 1 per cent and 
increase the copper correspondingly. This 
alloy cannot be made from scrap metals. 
Nothing except new metals and high 
grade zinc can be used. While the skill- 
ful metallurgist can utilize scrap metals 
to excellent advantage in making man- 
ganese bronze, it is not wise to attempt 
this until well acquainted with the 
peculiarities of the alloy, and this re- 
quires years of study. For this reason 
we suggest the alloy given above. It is 
expensive, but excellent results can 
be obtained in making it if ordinary 
precautions are followed while melting 


make the castings. 
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Future of the Electric Furnace in the Alloy Industry Is Considered 


as a Whole and in Reference to the Different Types of Furnaces 
and the Possibilities of Each Class 


HEN, yaars the 
writer began to study the pos- 


eight 


ago, 


sibilities of electrical melting 
of brass there was no com- 
mercially successful electric brass fur- 
nace in the world, and what few ideas 


a furnace 
most 


how such 
were in a 
Even the need 
but 


there were as to 
should be built, 
bryonic state. 
a furnace was understood. 
Attention was focused on this need in 
December, 1911, when a symposium on 
mineral wastes that had been 

arranged by C. L. Parsons, = 
in his capacity as secretary | 


em- 
for such 


hazily 


BY H. W. GILLETT 
It is certainly of interest, and possibly 
of value, to speculate on the probable 
trend of future this 
melting develop- 


development of 
process. Enough 
done to 
the furnaces. 

First of all, we may be sure that un- 
less and until some undreamed of de- 
velopment of the future relegates all 
present electric furnaces to the scrap- 
heap, there will always be a use for 
different types, than a 


been 
possibilities of 


ment has indicate the 


various 


several rather 


was to be put in, familiarity with the 
operation of the first one has sometimes 
made it simpler to install another of 
the same type instead of trying another 


type, so that the evidence of repeat 
orders, while important, is not always 
final. 

It is a hopeful sign that so many 


plants are now trying more than one 
type. Sooner or later accumulated ex- 
perience, especially that of plants eperat- 
ing more than one type of furnace, 
will make it possible to de- 
lineate far more clearly than 


ee Oe : this series of articles has 
- ; : ROPHECY of future developments of the elec- , ere 
of the American Chemical | é ee been able to, the different 
P held*. ‘A hj tric furnace may be made along certain lines from P f ditt - die 
society vas held*. J thi : ‘ . sets Oo cc > 
SoemeTy, . 4 ' : ; 1 | «a fundamental knowledge of the industry. For in- hich cach tyne of fameis 
3 ; agnitude | aa ; di which ‘ eac y sii 
ag — ; | stance a prediction can be made with fair accuracy wilt do ha bent wells Te 
f ss ¢ z in the ° oes V1 Ss > : 
of the re ae | im regard to the future results of the competition of lueiieiiiacaiel oinclelal: 6 
ass industry was empha- ih te ; und: ‘ ‘ 
mse " ; " hi . “t i | the electric furnace with the fuel-fired furnace, but Stetina: elite aan tale 
sized. s capacity as | ; 2 a e y are, - 
™ bey na or I y | even this must be modified to allow for unexpected i yas lefinite , 
chief chemist of the bureau | ever, pretty definite and, 


of mines, Dr. Parsons gave 


twnprovements in the fuel-fired furnace. 


The different 
types of electric furnaces for melting alloys have been 


arguing on the ability of the 


| 
iS ficial attention to this | : ‘ : different types of furnace to 
” om . . | outlined as to their spheres and future expansion. nee hose inciples. __ it 
condition. Solution of the | ; 7 meet those principles, 1 
-aaame | However, the entire trend of one class of furnaces cles he wer that 
qromens Dy creche Turnaees might be changed by some unforseen development ee ee As 
was then merely a hope. | 7 ~agige a ee ee p ; future electric brass furnace 
MS ? Sania | This is illustrated by the history of steel melting EE . a 
Che resulting study** of the | : aS ah . levelopment is not likely to 
é : . | furnaces. At first the induction and the direct-arc ae Py 
situation showed a real need 3 show any rapid change in 
: : ; " types competed for supremacy until the arc-type fur- , ; ; 
for electric melting. From . . ; ‘ the relative installation and 
, mace demonstrated decided advantages and replaced p ae 
1913 to 1916 there was con- ; . ome use of the different types. 
; the induction furnace almost entirely. While this ; : 
siderable experimental work a ; lhe direct-arc type should 
i might have been considered conclusive, a prominent . 
done on the subject by sev- 


eral workers, and successful 


electric furnaces became a 


srobability. By the end of 
} 3 ) 





1917 enough foundry work | 
had been done with electric 
furnaces to show that they were 


adapted for the work. The years 1918- 
1919 brought commercial experience with 
the furnaces. This resulted in rapid im- 
provement so that in 1920 it is hardly 
possible to keep up to date a list of 
electric 


brass furnaces in commercial 
use, so rapidly are new _ installations 
made. 
The rate of growth of electric 


brass melting has been so great as to 
prove that it meets a real commercial 
need sufficiently well to be a good in- 
vestment for the industry as a whole. 


*Bassett, W. H., Zine Losses, Jour. Ind. and Eng. 
Chem., Vol. 4, 1912, p. 164. 

Parsons, (. L., Discussion, Metal Ind., Vol. 10, 
1912, p. 240. 

Parsors, C. L., Notes on Mineral Wastes, Bull. 47 
Bur. Mines, 1912, p. 20. 


**Gillett, H. W., 


Bran Furnace Practice in the 
United States, 


Bull. 73, bureau of mines, 1916. 


manufacturing 


company at present is 


yet a 


possibility. 


nionopoly by anyone socalled best elec- 
tric brass furnace. The nonferrous in- 
dustry is too ramified and the alloys 


handled are too different for any one type 
of furnace to command the situaton, as 
the direct-arc type 
electric steel melting. 


predominates in 
However, we may look for a closer 
fitting of the furnace to the job. Pend- 
ing the development of the various 
present types, some of the early users 
took the first electric furnace available 
that would handle their work, it being 
then more a question of a comparison 
of some particular electric furnace 
against fuel furnaces than one of com- 
paring several furnaces with 
fuel-fired with each other. 
Once electric furnace in- 
stalled and finding it to be better than 
fuel-fired furnaces, when a new furnace 


electric 
and 
having an 


ones 


#93 


experimenting 
with induction furnaces and the supremacy of the in- 
duction furnace over the arc-type furnace in steel- 
making is y 


maintain its lead for melting 


monel metal and _— similar 
alloys that are really as close 
as they are to brass 
their behavior on 
but 
furnaces even for melting bronze will 


probably remain rarities. 


to steel 
as far as 
melting 


goes, direct-are 


The stationary indirect-arc type should, 
as now, fill a small field on bronzes and 
red metal, but it will probably remain 
in a minor position. 

The induction 
virtue of 


furnace should, by 
its efficiency, hold first place 
in the task of melting yellow brass 24 
hours a day, and as the size of the 
furnace of this type becomes larger, its 
grip on this field should become even 
more secure. If it can be developed to 
handle high in lead without 
damage to the lining, and if it can be 
designed to handle alloys high in cop- 
per, and hence of low electrical resist- 
ance, without giving too low a power 
factor, it may find a still wider range 
of usefulness. It will always have to 
give way to the other types when suc- 


alloys 
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cessive heats of widely different alloys 
have to be handled. Its needs as to re- 
fractories and to its construction in 
larger sizes will undoubtedly be ulti- 
mately met. The design of a furnace of 
this type which can be completely 
emptied of molten metal and started up 
again will probably not be 
plished. 


accom- 


The rocking indirect-arc type, because 
of its combination of versatility and 
efficiency, is likely to be called upon to 
do an increasingly large proportion of 
the melting in what might be termed 
the average foundry. The writer looked 
for the wide application of automatic 
electrode control to these furnaces, as 
well as to’ the stationary indirect-arc 
and direct-arc furnaces used on brass 
and bronze, though seldom in _ plants 
where the installation consists of only 
one furnace. 


Automatic Control Advantageous 


The development of an _ automatic 
electrode control device that will work 
as satisfactorily in the atmosphere of 
zinc vapor, obtained from the furnace 
when melting alloys high in zinc, as 
it does when handling red brass or 
bronze, is desirable since present devices 
are not likely to be wholly satisfactory 
in such service. This development will 
doubtless be made as experimental work 
in this direction is now under way. 

Whether the rocking indirect-arc type 
will be used in sizes much above one 
ton capacity, is hard to predict. It is 
quite possible that a larger, polyphase 
form of this type, which is being de- 
veloped, would be useful in smelting 
and refining plants, but it is doubtful 
whether this larger furnace would be 
an improvement for the 
foundry. 


ordinary 
Whether there will be much 
use of the tinier furnaces of this type 
is a question. The writer doubts it. 

The future standing of the types so 
far mentioned seems pretty clear. That 
of the reflected heat type is less cer- 
tain. There will always be a field for 
furnaces of this type, but whether the 
present leader, the granular resistor 
form, will be able by virtue of its 
simplicity and reliability to continue to 
offset its inability for rapid production 
and its lack of thermal efficiency, against 
the competition of higher powered and 
more rapid and efficient furnaces re- 
mains to be seen. The opportunity for 
improvement in the latter t 
reflected heat furnaces is 
greater than in the granular resistor 
‘form. With better refractories, decided 
improvements may come. 

With the inevitable future develop- 
ment of hydroelectric power the relative 
cost of electricity compared with fuel, 
will decrease. The importance of ther- 
mal efficiency, i.e. low power consump- 
tion per ton, will then be less, though 


forms ot 
probably 
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it will never be negligible. Constructive 
legislation looking toward water power 
development has at last been passed and 
approved though it will take time to 
develop the various hydroelectric pro- 
jects thus made possible and to get 
them into operation. 

Various plans and suggestions have 
been made for an improvement in the 
power situation, notably that of Ex- 
Secretary Lane* for the tying-in together 
of the steam and water power plants 
of the eastern seaboard. The develop- 
ment of the proposed St. Lawrence 
river** to allow ocean vessels to pass 
would furnish the United States about 
800,000 kilowatts of hydroelectric power 
free from seasonal variations due _ to 
low water. The bulk of the hydroelec- 
tric developments is, of course, expected 
in the west, but the schemes cited above 
show that the east may also improve 
its power situation. However, all such 
development require the expenditure of 
huge amounts of capital*** and take 
years for completion. 

It seems to the writer that unless 
hydroelectric development comes at a 
far more rapid rate than is now ex- 
pected, so that power prices tend to 
fall at once, the lower efficiency of the 
reflected-heat type furnaces will tend to 
bring about, for the immediate future, 
increased attention to the operation of 
this type at least 16 hours out of 24. 
This condition will also induce a less 
rapid extension of their use in foundries 
operating on a single shift only. 

The need of the granular-resistor type 
for a resistor trough that will allow 
the use of a high enough rate of power 
input to raise the efficiency of the fur- 
nace, unfortunately does not seem to 
likely to be met. The substitution of 
the <sig-sag solid resistor for the granu- 
lar resistor may help, but its value has 
still to be proved. . 

Really extended’ use of the Northrup 
high frequency eddy current furnace de- 
pends primarily on the availability and 
the cost of high frequency alternators. 
This furnace is likely to be a com- 
mercial standard in 10 years, but it is 
hard to see how with even the most 
rapid electrical engineering develop- 
ments in high frequency current it can 
become of prominence for large-scale 
commercial work in the immediate 
future. It will probably hold a com- 
manding position in small-scale work, as 
it is the only type that can operate 
efficiently on small intermittent heats. 
*Anon, Secretary Lane’s Proposal for Power Resource 
Survey, El. World, Vol. 73, 1919, pp. 282-331 

See also Murray, W. S., Economical Supply of 
Electric Power for the Industries and Railroads of the 
Northern Atlantic Seaboard, Jour. Am. Elect. Eng., 
Vol. 39, 1920, p. 219. 


**Economical Power, the Strongest Agent for Main- 
taining Supremacy in World’s Trade, Jour. Am. Inst. 
Elec. Eng., Vol. 39, 1920, p. 27. 


***Compare Dunn G., The Water Power Situation, In- 
‘luding its Furnace Aspect, Trans. Am. Inst. El. Eng., 
1916, p. 575. 
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If the Bennett contact-resistance fur- 
nace is to be sold to firms other than 
its present exclusive users it may be 
found to deserve wide use, but with 
the present lack of knowledge as to 
its performance no appraisal of its rela- 
tive merits is possible and no _ predic- 
tions can be made. Of the various other 
furnaces under development for brass 
some may have points of merit that will 
give them a place in commercial work, 
but it seems unlikely that anything very 
startling will result from them. It 
is of course possible that some quite 
unknown or unrecognized advantage of 
one of these types of furnace or of 
some brand new furnace might alter the 
whole future trend of electric brass 
melting. However this is a possibility 
rather than a probability. 

Advances in knowledge of refrac- 
tories and greater availability of better 
refractories for electric furnace use will 
come, but progress in this line is likely 
to be gradual rather than rapid. It is 
only reasonable to expect also that the 
future will show an increase in the 
quality and uniformity of graphite elec- 
trodes used by so many electric brass 
furnaces, as well as a decrease in theif 
cost. Minor advances in construction, 
rather than in basic design, due to ac- 
cumulated experience, will be made in 
all types. 

Improvements in general bid fair to 
be in the nature of refinement of details 
of the furnaces themselves, in the proper 
application of existing types to different 
conditions, and in better operation of 
present furnaces, rather than in any 
sweeping changes. One radical change 
in operation is, however, quite possible. 
That is the preheating of the charge by 
fuel outside the electric furnace, and 
the finishing of the heat in the electric 
furnace. Theoretically this would show 
a marked advantage, but it has obvious 
practical disadvantages. It would be 
easiest to apply satisfactorily in smelting 
and refining plant practice, and should 
be oi value there. 


Design for Top Charging 


If such preheating works out well 
enough in practice to deserve wide ap- 
plication, it will give a still greater 
advantage to that already held by the 
furnaces that can be’ mechanically 
charged from the top, since the hot ma- 
terial would have to be charged in this 
manner. It also would probably cause 
changes in the design of other furnaces 
so as to allow top charging. 

Auxiliary devices and equipment, such 
as bundling and briquetting machines, 
automatic charging devices, pouring 
systems in which large ladles may be 
used and the stream of metal directed 
with the same ease and accuracy as 
from a _ small ladle, developments to 
allow the use of larger molds or to 
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small ones more quickly when 
metal is poured direct from fur- 
nace to mold, mold conveyors, etc, will 
be developed further and be fitted into 
‘the @peration of electric furnaces as the 
‘advantage of these appliances in increas- 
ng production is more clearly 
stood. 

The writer cannot see much likelihood 
of any great advance along the line of 
carrying the furnace bodily to the molds, 
save under quite unusual conditions. 
However, there will be need for an 
efficient electrically heated ladle heater, 
vy which the ladles are heated from the 
nside, for. cases where a plant wishes 
’ go on an entirely electrical basis. 

It should not be long before smelting 
nd tefining plants operate electric fur- 
aces for making all sorts of brass in- 
sot from scrap, almost to the exclusion 
furnaces. This is so be- 
iuse of the ability of the electric fur- 
ace %® handle large melts and to avoid 
etal and plants so 


pour 
the 


under- 


f fuel-fired 


losses, because 
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equipped can readily operate 24 hours 
a day and thus take full advantage of 
the savings effected by 
operation. 

Almost complete 
melting in the 
should follow. 


continuous 


electrification of 
wrought-brass industry 
The conservatism of this 
industry has been much commented’ on, 
but the writer suspects that this is more 
apparent than real. At most 
of the mills for whom. their 
compétitors have the most respect have 
gotten well along 
tirely by 


any rate, 


rolling 
toward melting en- 
electricity with such good re- 
sults that this example is likely to be 
widely followed by their competitors. 
The foundries of large manufacturing 
plants, and the larger jobbing found- 
ries will doubtless rapidly continue to 
be equipped for electric melting where- 
ever the cost of electric power is low 
enough to allow it. In fact, there 
seems no good reason why the electric 
furnace, the next 
should not be melting as much of this 


within year or so 
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country’s brass and bronze, as _ is 
mrelted in fuel-fired furnaces, and un- 
less conditions change materially the 
electric furnace should ultimately han- 
dle some 90 per cent of this work. 
It is not impossible that electric melt- 
ing may have some effect on the 
geographical location of the brass in- 
dustry, since the availability of cheap 
hydroelectric power is a factor that 
will hereafter have to be considered 
in the location of a plant. 

The saving to the country in metal 
losses, in crucible cost, in fuel and 
its transportation, in labor, and by the 
advantage of substituting a hot 
and less arduous method of melting 
for the older ones, is not inconsider- 
able even at the present time, and it 
will become larger as time goes on. 


less 


This saving will certainly be large 
enough to justify the time and ex- 
pense that has been put upon the 


problem in the last few years by so 
many investigators. 


Outlines Properties of Die Castings 


IE castings may be defined as 
castings made by forcing 
molten metal, under pressure, 
into a metallic mold. The die 
casting process is best adapted to alloys 
comparatively low fusing points 
which may, for convenience, be divided 
nto the following groups: 
Zine alloys, consisting of zinc al- 
ed with tin, copper, or aluminum; 
alloys, consisting essentially of tin 
yyed with copper, lead, or antimony; 
1 alloys, consisting essentially of 
1 alloyed with tin or antimony; and 
luminum alloys, consisting essentially 
f aluminum alloyed with copper. 
\ typical zine alloy for die castings 
hat whose composition is zinc, 87.5; 
tin, 8; copper, 4; and aluminum, 0.5 
cent. Castings made from this alloy 
ild not be used for parts that are 
bjected to 


r) 
‘ 


1 


severe stress or sudden 
ck in service. 
he five compositions given below 
re typical die casting alloys of the tin 
group 
Tin Copper Lead Antimony 
Per Cent PerCent PerCent Per Cent 
| er ree a0 4.5 0 5.5 
Se “edwees 86 6 0 8 
c ifemoae 84 7 0 9 
- «tenes 80 0 10 10 
aes 61.5 3 25 10.5 


y No. 1 is a 
tt’ metal 


so-called “genuine 
was used very ex- 
vely during the war for mainshaft 
connecting-rod 


ican-made 


and 


bearings on all 


airplanes and motor 


s. No. 2 is somewhat harder and 
1 paper presented at a recent meeting of the 

Society of Mechanical Engineers The 
Charles Pack, is chief chemist, Doehler Die 
Co., Brooklyn 
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is used extensively for bearings in in- 
ternal combustion engines. No. 3 is 
somewhat harder than alloy No. 2 and 


is the S. A. E. standard for high grade 


internal combustion engine _ bearings. 
No. 4 is in general use for light bear- 
ings on stationary motors. No. 5 is 


a bearing metal for light duty and is 


used on a large number of moderate 
priced automobiles for mainshaft and 
connecting rod _ bearings. 


Tin alloys find their largest field of 
application in their use as bearings for 
internal combustion 
also used for 
tensile 


engines. They are 


other where a 
strength of 


square 


purposes 
over 8000 


not 


pounds 
and 
im- 


per inch is essential 


where resistance to corrosion is of 


portance. They are not affected by 


weak acid, or alkaline 
and when 


water, solutions, 


free from lead, are extensive- 


ly used 


for food container parts. 
Selecting Lead Alloys 
The following four compositions are 


lead 


production of 


those of alloys widely used in the 


die castings: 


Lead lin Antimony 
Per Cent Per Cent Per Cent 
ae CORN ea cuthans ae ) 17 
aac ceneeh aanenes 90 0 10 
ee ae 2 dseuteesde waewe 0) 10 10 
me © nacvanadet wads des 80 5 15 
Alloy No. 1 is generally known as 
€. T. metal, due to its extensive use 


in the manufacture of coffin trimmings. 
This alloy 
for light 
thrust washers 
on light 


No. 2 is 


is also a good bearing metal 
duty for 


bearings 


and is employed 


and camshaft 


internal combustion engines. 


somewhat softer and more 


ductile than No. 1. No. 3 is much 
used for light bearing duty, being some- 
what tougher and stronger than Nos. 
1 and 2. No. 4 is somewhat harder 
than No. 3 but less ductile. Many sim- 
ilar alloys may be compounded, all of 
which may be die cast readily. 

Lead alloys may be used where a 
metal of noncorrosive properties is de« 
sired and where a tensile strength of 
not over 8000 pounds per square -inch 
will suffice. They should not be used 
for parts that may come in contact with 
foods or that may be handled often in 
service, since the poisonous properties 
of lead and lead alloys are well known. 

A typical aluminum alloy for use 
in die casting work has the following 
composition: Aluminum, 92 per cent; 
copper, 8 per cent. 

The alloy is well known in the arts 
as No. 12 alloy and is used very ex- 
tensively for automobile and airplane 
parts. By varying the copper content 
harder or softer alloys may be ob- 
tained, all of which may be die cast 
successfully. Aluminum die castings 
find wide employment in the manu- 
facture of parts of automobiles. 

The cost of die castings cannot be 
computed on the pound basis since it 
depends on the design of the piece, the - 
number and position of the cores, the 
quantity to be produced and _ certain 
other factors. For comparative purposes 
it may be stated that at the present time 
tin alloy castings are the highest in 
cost, being followed by those of alum- 
inum alloy, zinc alloy, and lead alloy 
in the order named. 
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More Display Space Sold for Columbus Convention than on Any Previous Occasion 


—Large Attendance Expected to See Latest Foundry Equipment 


and Appliances, and to Hear Technical Papers 


ROSPERITY and growth of 


’ ° 7 
the casting industry will be 


the exhibits to 
be presented to the attention 
of the visitors to the 


tion of the American Foundrymen’s 


reflected in 
annual conven- 
convention to be held in Columbus, 
O., Oct. 4 to 8. Already the highest 
‘previous record for occupied 
by exhibitors, made at the convention 
in Philadelphia last year when 60,000 


space 


square feet were taken, has’ been 
passed by nearly 15 per cent. A list 
of exhibitors registered up to Aug. 
10 is appended. The number is con- 





_ r " 
List VJ} If 

Acheson Graphite (€o., Niagara Falls, N. Y 

Air Reduction Sales Co., New York 

Ajax Metal Co., Philadelphia. 

Akron Cultivator & Mfg. Co., Akron, 0 

American Boron Prijucts Co., Reading, P 

American Foundry Equipment Co., New York 

American Hominy Co., Indianapolis 

American La France Fire Engine Co., Pittsburgh 

American Molding Machine Co., Terre Haute, Ind 

American Woodworking Machinery Co Rochester, 

mt. 

Arcade Mfg. (Co., Freeport, Ill 

Asbury Graphite Mills, Asbury, N. J 

Ashland Brass Foundry, Ashland, 0 


Indianapolis 


Atkins, E. C., & (o., 
Austin Co., Cleveland 


Industrial Instrument Co., Pittsburg! 
Baker Bros., Toledo, 0 

Barrett-Cravens (o., Chicago. 

Bauer, A. E., & Son, Chicago 

Bausch & Lomb Optical Co., Rochester, N. ¥ 
Beaudry & Co., Boston 

Berkshire Mfg. Co., Cleveland 

Birkenstein, S., & Sons, Ine., Chicag 

Black Diamond Saw & Machine Co., Nat 
Blaw-Knox (Co., Pittsburgh 

Blystone Mfg. Co., Cambridge Springs, Pa 
Booth Flectric Furnace Co., Chicago 

Brass World Publishing Co., New Yor 

British Aluminum (Co., Ltd., New 
Brown Instrument Co., Philadelphia 
Buckeye Products Co., Cincinnati 


Bacharach 


Mass 


Carborundum (Co., Niagdra Falls, 
Caward Gaskill-Furnace Corp., Chicago 
Champion Foundry & Machine Co., Cl 
Chase, Frank D., Ine., Chicago 
Chase Foundry & Mfg. Co., Columb 0 
Chesapeake Tron Works, Baltimore 
Chicago Pneumatic Tool Co., New Yor 
Clark Tructractor Co., Buchanan, M 
Cleveland Flux (Co., Cleveland 
Cleveland Pneumatic Tool Co., Cleveland 
Clipper Belt Lacer Co., Grand Rapids, Mic 
Coale, Thomas F., Lumber Co., Philadelphia 
Combined Supply & Equipment Co., Buffalo 
Corn Products Refining Co., New York 
Curtis Pneumatic Machinery Co., St. Louts 
Chicago Crucible Co., Chicago 
Cooper Mfg. Co., York, Pa 
Daily Iron Trade and Metal Market RB 
Cleveland. 
Davenport Machine & Foundry ( Da rt, Io 
Davis Bournonville Co., Jersey City, N 
Dayton Pneumatic Tool Co., Dayton. 0 
Detroit Electric Furnace Co., Detroit 
Diamond Clamp & Flask Co., Richr 
Pings Magnetic Separator Co., Mil | 
Disston, Henry, & Sons, Inc., Tacony, PI 
Dixon, Joseph, Crucible Co C 
Doggett, Stanley, Inc., New 
Electric Furnace Co., Salem, 0 
Foundry Supply Co., Cleveland 
Malleable Co., West Allis, Wis 
Supply Co.. Cleveland 


Ltd., New York 


Federal 
Federal 


Firefoam Service & 
Foreign Crucibles 


Corp 





stantly increasing and promises to be 
well over 200. The complete list giv- 


ing the location of the different ex- 
hibits together with a description of 
the appliances to be exhibited by each 


company and the names of the men in 
the 
published in full in the Sept. 15 issue 
of THe Founnry. 

An program of papers 
is being prepared under the direction 


charge of various booths, will be 


interesting 


of the committee on papers, W. R. 
Bean, Eastern Malleable Iron Co., 
Naugatuck, Conn., chairman. The 


Ohio State fair grounds, at which the 


Cleveland 


Foundry Equipment Co., 
lik Founpry, Cleveland. 
(Gardner Machine Co., Beloit, Wis 
Geirt Mfg. Co., Atlantic City, N. J 
General Electric Co., Schenectady, N. Y 
Gordon, Robert, Ine., Chicago. 
Creat Western Mfg. Co., Leavenworth, Kans 
Great Western Smelting & Refining Co., Chicago. 
Grimes Molding Machine (o., Detroit 
Gurney Bali Bearing Co., Jamestown, N.Y. 
Hardy, Clement A., Co., Chicago. 

F. A., & €o., Chicago. 

Benjamin, & Co., Chicago 





arris, n 
Haskins, R. G., Co., Chicago. 
Hauck Mfg. Co., Brooklyn, N. Y 

Hausfeld (Co, Harrison, 0. 

HIaynes Stellite Co., Kokomo, Ind. 

Heald Machine Co., Worcester, Mass 
Hill-Brumner Foundry Supply Co., Cincinnati. 
Hill & Griffith Co., Cincinnati. 

Hocvel Mfg. Corp., Jersey City, N. J. 
Holland Core Oil Co., Chicago. 

Wumphreys, E. C., & Co., Chicago 


Independent Pneumatic Tool Co., Chicago 
Industrial Electric Furnace Co., Chicago. 
Ingersoll-Rand (Co., New York. 
International Molding Machine Co., Chicago 
Interstate Sand (Co., Zanesville, 0. 

Iron Age, New York. 

Iron Trade Review, Cleveland. 

Jones Sand Co., Columbus, 0 

Kawin, Charles C€., Co., Chicago. 

Keener Sand & Clay Co., Columbus, 
Keller Pneumatic Tool Co., Chicago. 
Kellogg, Spencer, & Sons, Inc., Buffalo 
Kelly, T. P., & Co., Inc., New York. 
King Refractories C€o.. Ine., Buffalo. 
Kinsey, E. A., Co., Cincinnati 

Knoeppel, C. E., & Co., Ine., New York. 
Lakewood Engineering Co., Cleveland 
Lane, Henry M., Co., Detroit. 

Lindsay Chaplet & Mfg. Co., Philadelphia. 
Link Belt Co., Chicago. 

Louden Machinery Co., Fairfield, Towa 
Lucas) Machine Tool Co., Cleveland. 
Lupton’s, David, Sons Co., Philadelphia 


MeCormick, J. S Co. Pittsburgh 
MecLain’s System, Milwaukee. 


Maclean Publishing Co., 


’ 


Toronto, Ont 





MacLeod Company, Cincinnati 

Magnetic Mfg. Co.. Milwaukee 

Mahr Mfg. C€o., Minneapolis. 

Malleable Iron Fittings Co., Branford, Conn 
Marden, Orth & Hastings Co.. Ine., New York 
Maxon Furnace & E iepring Co., Muncie, Ind. 
Menefee Foundry Co., Fort Wayne, Ind 

Metal Industry, New York 


Metal Saw & Machine (Co., Springfield, Mass 
Metal & Thermit Corp., New York 
Michigan Smelting & Refining Co., Detroit 


Milburn, Alexander, Co., Baltimore 

Monarch Engineering & Mfg. Co., Baltimore 
Mott Sand Blast Mfg. Co., Brooklyn, N. Y 
Mumford Molding Machine Co., Chicago. 
Nationa] Engineering Co., Chicago 
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convention is to be held, have large 
and well appointed buildings for the ex- 


hibits as well as auditoriums for the tech 


nical meetings, and Columbus will af- 
ford ample hotel accommodations for 
those attending the meeting. A larger 


gathering than usual is expected due 
to the interesting program and the 
large volume and of ex- 
hibits, together with the central loca- 
tion of Columbus which is not more 
than a night’s journey from nearly all 
the manufacturing centers east of the 
Mississippi. A number of entertain 
ment features also are being arrange 


assortment 


1ibitors Registered For Columbus Show 


National Scale Co., Chicopee Falls, 
Nicholls, William H., Co.. Ine., Brooklyn, N. Y 
Norma Co. of America, Long Island City, N. Y 
Norton Co., Worcester, Mass. 


Mass. 


Obermayer, S., Co., Chicago. 

Ohio Body & Blower Co., Cleveland 

Mhio Equipment Co., Cleveland. 

Oldham, George, & Son Co., Philadelphia. 
Oliver Machinery Co., Grand Rapids, Mich 
Osborn Mfg. Co., Cleveland. 
Oshorne & Sexton Machinery Co., 
Oxweld Acetylene Co., Chicago 


Columbus 


Pangborn Corporation, Hagerstown, Md. 
Paxson, J. W.. Co., Philadelphia. 

Penton Tublishing Co., Cleveland. 
Pickands, Brown & Co., Chicago 
Pittsburgh Crushed Steel Co., Pittsburgh. 
Portage Silica Co., Youngstown, 0. 
Pridmore, Henry E., Ine., Chicago. 

Quigley New York 
Racine Tool & Machine Co., Racine, Wis 
Railway Mechanical Engineer, Chicago. 
Raymond Bros. Impact Pulverizer Co., Chicago 
Richards-Wileox Mfg. Co., Aurora, III. 


Furnace Specialties Co., 


Rogers, Brown & Co., Cincinnati. 

Roots. P. H. & KF. M., Co., Connersville, Ind 
Safety Equipment Service Co., Cleveland 

Safety First Shoe Co., Providence. R. 
Simonds Mfg. Co., Fitchburg, Mass. 

Sly, W. W., Mfg. Co., Cleveland. 

Smith, R. P., & Sons Co.. Chicago. 

Smith, Werner G., Co., Cleveland 

Spencer Turbine (Co., Hartford, Conn. 
Standard Equipment Co., New Haven, Conn 


& Machine Co., Cleveland. 
Sterling Wheelbarrow Co., Milwaukee. 
Stevens, Frederic B., Detroit 

Stodder, W. F., Syracuse, N. Y 


Standard Sand 


Sullivan Machinery (Co., Chicago. 
Superior Sand Co., Cleveland. 
Transportation Engineering Corp., Chicago 
Thomas Elevator Co., Chicago. 
Torehweld Equipment Co., Chicago 
Jruscon Steel Co., Detroit. 

United Compound Co., Buffalo 


United States Graphite (o., Saginaw, Mich. 


U. S. Molding Machine Co., Cleveland 
United States Siliea Co., Chicago. 
U. §S. Smelting Furnace Co., Belleville, Il 


Vibrating Machinery Co., Chicago 


Wadsworth Core Machinery & Equipment ' 
Akron, 0. 

Wallace, J. D., & Co., Chicago. 

Warner & Swasey Co., - Cleveland. 


Fort Wayne, Ind 
Pittsburg! 


Pittsburgh 


Wayne Oil Tank & Tump Co., 
Westinghouse Flectric & Mfg. Co., 
Westinghouse Traction Brake (Co., 
White & Bro., Philadelphia 
Whiting Foundry Equipment (Co.. Harvey, Tl 
Whitman & Barnes Mfg. Co., Akron, 0. 


Woodison, E. J., Co., Detroit. 
Wood’s, T. B., Sons Co., Chambersburg, Pa 
Young Bros. Co., Detroit 











Statement of Cost Covering the Operation During Four Months of a 
20-Ton Acid Open-Hearth Furnace and a 6-Ton Basic Electric 


Furnace Are Compared and Discussed 


HE advance made during the 
past few years in practically 
all branches of manufactur- 
ing in no case has_ been 

more pronounced than in the steel cast- 
ing industry. Prior to the war many 
modern foundries were built with many 
of the objectionable features of the old 


BY E. H. BALLARD 


casting industry would have been able 
to contribute such a variety of neces- 
sary articles needed in carrying on 
the war. Particularly is this 
the case of gun castings, truck wheels 
and parts, ship. castings, anchor chains, 
etc., all of which presented many difh- 
culties which weré only overcome by 
persistent efforts the 
men called upon to produce them. 


true in 


of foundry- 


time foundries omitted, the builders the 
having in mind only such features as 
spell efficiency, features that would 


lower the cost of production. 


Electric 


installed in a number of foundries with 
Without the 
if the steel 


satisfactory results. 


tric 


furnace 


steel-melting . furnaces 


it is doubtful 


furnace 


were 
tion 


elec- 


caused 
of the Lynn works of the General Elec- 


the 


authorities 


1917 and 1 


in cha 


The increase in the number of electric 
installations 


918 


and the report. of their successful opera- 


rge 


tric Co., to make a thorough investiga- 


and it may appear strange that Lynn 
foundrymen have been so backward in 
not making the investigation earlier. 
The reason is that the acid open-hearth 
furnaces at the Lynn plant haye been 
able for the past 26 years to produce 
practically all 
quired, varying 


classes of castings re- 
weight from one 
pound to 30 tons and successfully meet- 
ing all physical and chemical specifica- 
tions. 

To production from the 
open-hearth furnaces at reasonable cost, 
and to keep pace with the labor short- 
age, the entire open-hearth department 


has been rearranged. Many 


in 


maintain 


changes 





tion into their possibilities. A 5-ton have been made including the installa- 
Paper presented before the American Foundrymen’s electric furnace has been operated suc- tion of traveling cranes with lifting 
issociation Philadelphia convention. The author, E. cessfully for a number of years at the magnets and a mechanically operated 
H. Ballard, is connected with the General Electric as - 7 A , - hs 
Co, at the West Lynn works, West Lynn, Mass. Schenectady plant of the same company charging machine. Economical methods 
- — F ste > 1? sme . LT naanth © 
Comparison of Costs of Electric and Open-Hearth Steel 
ELECTRIC FURNACE OPEN-HEARTH FURNACE 
Cost Cost 
Per cent Metal charged Price Per pe Sy 3 Per cent Metal charged Price Per perN. T. 
DOr Pe GOR 5. ic ccvcs chacsucconmmend $ 51.00 G. T $0.46 10.82 Pig iron De e $ 51.06 } 3.45 
BOR ira tensa ner eaa ete 51.00 G.1 0.46 oe — i ag ip eee . pa ps - pe 
Scrap MOUMMONE a kcdeenecees 50.00 G. T. 1.45 
20.13 Foundry accumulations .......... 18.00 G.T.Y 3.50 10.82 50.70 G. Ff. 4.90 
1.64 Castings from scrap department... 18.00 a oe Scrap 
15.63 Scrap 0.06 unguaranteed......... 21.25 G. T. 2.97 40.40 Foundry accumulations ......... 18.00 G. T.] 
licke ing a - . . 
Rt Nic my TUMINGS ..eeeeeeeeeeeee st.69 . : er 0.87 Foundry scrap castings.......... 18.00 G.T.} 8.05 
58.7 WOGD TURME cack a cccsw ens s% 8.4  S, $.45 p : : 
0.55 Nickel accumulations ........... 21.50 G. F. 0.11 5.50 Castings from Scrap Department.. 18.00 a ae 
0.60 BN: MOEN gcse ceeevnceneawne 12.00 G. T 0.06 2.45 Serap 0.06 umguaranteed........ 21.25 G. T. 0.46 
97.75 — 12.80 11.18 18.08 Scrap 0.04. guaranteeed......... 24.78 LF. 4.00 
special metals eae eee a aed . ae 
0.54 ranks 155.00 G.T. 0.74 16.40 ROG ME oink cc ki ecacwans 12.05 G. ¥. 1.77 
0.37 oy eer 225.00 G. T. 0.74 87.00 18.37 2 &. 14.28 
0.09 i Be errr rt re 71.20 @. f. 0.06 Special metals 
0.07 Aluminum titanium ............ 166.909 GT. 0.12 O89:  FRNNMNEE divas ccadacicaas 155.00 GT. 0.68 
0.04 Nic { SPPeerrrerrrrrr ere reer 0.50 Lb. 0.38 1.29 Ferromanganese .........ecccee 225.00 G. T. 2.60 
0.06 CUE ee endaceweundeetenen 20.16 100 Ibs. 0.23 - W ed 
0.08 EM, oc ea 9.16 G. T. 0.01 0.01 WU CM a daak sé dwakcodeanee 71.20 G. T. 0.01 
hee eer ere eee ee oe 04.38 G. T. 2.28 0.11 Aluminum titanium ............ 166.90 G. T. 0.18 
100.00 Total metal charged.............. 15.59 G. T. 3.92 Silico Manganese ....cccccccece 270.00 G. T. 0.01 
N n metal cos pO Narre rrr rer 0.175 Lb. 
— metal cost 13.99 - ‘ 
Sf, Serr re cre eee a6 0.21 WO OE’ 6 ce cedendcdusueueare 9.16 G. 0.02 
Ree AMON eS0n saa dcdaweeees 2.0( 0.04 aS : é < 
Items of expense—(per detail be- . GEE « neawtdcsedaaaeweace cs Ps : a 
MOO) Side cbr ceacdereovendes 21.58 “15 80.9 i> ae 3.52 
100.00 Total cost of melt..............4. 37.50 100.0 zoo metal charged Raiwnenmaped 25.42 GT. 22.70 
a ee rr Moiten metal cost 
92.00 Cost of metal in ladle............ 40.52 Se ee 22.70 
30.90 . Credit—Scrap produced ........... 16.16 oe Direct labor eee cece eseceeece 0.83 
} 61.10 Good castings produced ..........- 53.06 — of expense (per detail be- 
Summary of expense Wn atiecitaseuaeuseetacus 9.95 
Electrodes (30 Ibs. per net ton 100.00 ‘Total coat OF MO i icc cccddcaces 33.48 
DEP dacecévamandwecnseeres 0.08 Lb. 2.52 S.0G TE» vas ccadaawecandccucdes 
CE. Kecckecskeeueueucereds 0.0125 KW. 9.05 92.00 Cost of metal in ladle............ 36.38 
Ce cc cpedncdaeeaegaeadan 0.079 Gal. 0.26 35.66 Credit—Scrap produced .......... 16.05 N. F 16.05 
WHEE és cas hesiswseuecseeeens 0.24 Summary of expense 
Slagging material—(Lime, Fluor 56.34 Good casting produced............ 49.24 
spar, syndolag, carbon, coke).. 1.79 Fuel oil—O. H. fur., gallons...... 0.079 3.65 
Furnace bottom sand........... 4.47 N. F. 0.01 Furnace bottom sand....... ane 4.47 BM. 2 0.25 
a eee 0.43 ae WE cs din cd eedcdedwcens 0.22 
Fee SOURS. ck cc cacecvseess 1.27 Furnace repairs (actual—labor and 
Royalty (average per net ton out- MED vce cetedccgascsaes 0.77 
( Wes SANE cic wiesc weaila aa 0.27 Depreciation (10 per cent on orig- 
Depreciation 10 per cent........ 1.14 WOE MEE gadtucesseanneces 0.98 
Mampense—IADO  ccccccccccccses 1.30 MINES ONO. ns kawedecceceaas 1.46 
Expense—All other ............ 3.30 Expense, ell Gt. oc. ccccckscs 2.62 
Te ee GN og cs Cac edhute dda deacseande cess 21.58 Total melting expense............ 9.95 
Heats poured, 131. Heats poured, 162. 
Average weight per heat, 13,918 pounds. Average weight per heat, 37,358 pounds. 
Metal melted per 100 kilowatts, 275 pounds. Metal melted per 100 gallons oil, 4500 pounds. 
Kilowatt-hours per net ton melted, 720 kilowatts. Fuel oil per net ton melted, 44.4. 
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of using fuel oil have been inftoduced 
and as a result it has been possibic 
under favorable circumstances to melt 
steel at a cost of 37 gallons of oil per 
ton. These factors have made it pos- 
sible to deliver molten metal in the 
ladle cheaper than it could have been 
done by the electric process. 

With radical changes in the design 
of much of the product, the engineering 
department began calling for work diffi- 
cult if not impossible to make by the 
open-hearth process. The 
was particularly difficult when only a 
small quantity of alloy or special car- 
bon steel was required. Producing small 
heats in an open-hearth furnace is an 
expensive process, and it is not good 
business policy to make a full 
heat requiring special mixtures, using 
only a small portion for the particular 
work desired, and pouring the remainder 
into regular commercial work. 


proposition 


sized 


From the investigation of the electric 
furnace process it seemed that it would 
meet the requirement. A 6-ton basic 
lined heroult-type furnace was completed 
and installed in the latter part of 
1918. Regular production was 
menced in December, 1918, with an en- 
tirely inexperienced organization. The 
furnace was operated for four months, 
day shift only, enabling us to secure 
actual cost data. 


com- 


The writer believes that the costs of 
the electric furnace are comparable with 
those of the open-hearth when it is 
considered that the product is superior 
and is fully meeting chemical and 
physical requirements. It will be noted 
that in analyzing costs the current con- 
sumption per net ton in the ladle is 
720 kilowatts. This apparent high con- 
sumption is due to the fact that 60 per 
cent of all heats are double slagged. 
A conservative estimate for single slag 
heats, operating according to our prac- 
tice, is 650 kilowatts. The power charge 
of $1 per 100 kilowatt is abnormally 
high. A material saving in labor costs 
could be effected by employing a 
mechanical charging device which would 
reduce the charging time. 


During the four-month period, used 
as a basis for cost comparison, both 
the electric and open-hearth furnaces 
were operating on short time, due to 
lack of business. Also it should be 
remembered that figures of a 6-ton basic 
electric furnace are compared with a 
20-ton open-hearth acid furnace. There 
are a number of items entering into 
the cost of both processes which would 
be somewhat modified providing both 
were run at full capacity. It is indeed 
uncertain and unreliable to make up fig- 


ures in any other way than on the 
basis of actual running cost. The fig- 
ures -are presented on this basis in 


THE FOUNDRY 


hopes they will serve for comparison 
and be of material benefit to foundry- 
men. 

In analyzing costs, the metal charge 
of $11.18 per net ton for the electric 
furnace should be noted. Substituting 
steel turnings at $8.50, gross ton, in 
place of 0.06 scrap which was used, 
would reduce the metal charge by $1.66 
per net ton of melt. This mixture is 
practical and would have been used in 
our case if turnings had been available 
at the time. 

Analysing Comparative Costs 
for the 
electric furnace was $2.28 per net ton. 
For actual comparison we should elimi- 
nate the charge for nickel and copper, 
1749 pounds with ordinary 
This would reduce the special 
metal charge 49 cents per net ton. 


The cost of special metals 


replacing 
scrap. 


In analyzing the expense items of the 
electric furnace, a current charge of $1 
instead of $1.25 per 100 kilowatts should 
be assumed. This item would be re- 
duced $1.80 per net ton of melt. The 
fuel oil charge for the open hearth 1s 
$7.90 per A conservative 
for be $5 per 100 
The fuel oil consumption, as 
shown in cost, is 44.4 gallons per net 
ton of melt. This is high due to fur- 
nace operating on short time. If a con- 
sumption of 37 gallons per net ton of 
melt at 5 cents per gallon is assumed, 
the fuel oil cost per net ton of melt 
would be reduced $1.85. 


100 gallons. 


price oil would 


gallons. 


With the open-hearth furnace operat- 
ing full time a number of cost items 
would be materially reduced, as follows: 


Direct tabor.......0<< $0.24 per net ton 
Expense labor...:.. 0.50 per net ton 
General expense.... 0.75 per net ton 
Depreciation ...... 0.25 per net ton 
RNGDAINS: 4ac.eae nies 0.24 per net ton 

i rrr $1.98 per net ton 


Without going into detail as to the 
low fuel oil consumption per net ton 
of melt in the open-hearth furnace, the 
writer would be pleased to give such 
information as has been gained in the 
investigation which has allowed us to 
reduce consumption to this figure. In 
passing, it should be stated that these 
figures are not estimates but are actual 
tank measurements, checked by accurate 
oil meters, and include the heating of 
ladle, and week end heating of furnace. 

The writer believes that foundrymen 
will agree that the exceptions above 
noted are not in the least exaggerated. 


They are shown in order to present- 
the best comparison the figures will 


permit, assuming both furnaces are oper- 
ating under normal and reasonably full 
time conditions. With the reductions, as 
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above noted, a summary of costs is as 
follows: 


Electrie Open 

furnace hearth 

Net ton Net ton 

gow Qe ee ee ee ee $0.46 $ 4.90 
eee WS sin. is v0.0 sc tuwses 1.79 3.52 
Steel turnings, scrap, ete. ...... 9.52 14.28 
DOG CE oon dbenveririvace 19.78 6.36 
| err ere eee 2.00 59 
Total cost of tmetals........... $38.55 $29.65 
Cost in ladle (8 per cent loss) . 36.57 32.55 
After seven months’ observation of 
both processes we have decided that 


for special purposes the electric process 
is superior to the open-hearth and con- 
sider the additional cost not prohibitive. 
The following are some of the rea- 
sons on which this opinion is based: 
Freedom from serious checks in cast- 
ings, due to absence of oxides, and the 


lower phosphorus and sulphur content. 


High temperature easily attained, 
adapting it for light section casting. 

Carbon and alloy ingots up to 13! 
inches show marked superiority over 
ordinary open-hearth product, due to 
more complete deoxidation of the steel, 
producing a sounder ingot with less 
pipe and freedom from segregation, with 
superior forging and heat-treating qual 
ities. 

Possibility of taking small portions 
of heat, producing different composi 
tions from the same heat. 

Permits of intermittent running with 
less damage to furnace than to the open 
hearth. 

Flexibility of working in conjunctio: 
with open hearth, permitting the cast- 
ing of pieces beyond the capacity of o1 
furnace. 

Low cost of furnace charge, practice 
permitting a charge of 75 per cet 
steel turnings with 25 per cent foundry 
scrap, an advantageous low-priced mix- 
ture. 

Low cost of producing a high grade 
steel for both castings and ingots. 

Scrap produced by electric furnace 
used in open hearth as 0.04 per cent 
material, improving finished product of 
open hearth at a saving in price of 0.04 
per cent material. 





Wants Equipment For 
New Foundry 


In order to finance the erection of 
plant additions, the Lavelle Foundry 
Co., Anderson, Ind., recently in- 
creased its capital. Work has started 
on the erection of a small foundry at 
Argos, Ind., and the company has in 
mind the erection of another plant in 
Indiana. The company 
market for the necessary 
equipment for the plants. 


is in the 
foundry 


In the electric smelting of man; 
nese ores in California there are 
Heroult two 3-phase Noble furna 
which reduce 400 tons of ore 
month. It has an average mangancsé 


ot 


content of 45 per cent and a silico! 
content of 15 per cent. 
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The prod 


contains per cent of mangan¢ 














Checking Brinell Testing Machines 


Periodic Calibration of Hardness Machines Is Recommended— 
Simple Arrangement of Weights Acting Through 


a Lever of Known Ratio is Used 


HILE making a series of 

brinell tests which required a 

greater degree of accuracy 

than usual, it was found in 
the physical testing laboratory of the 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh, Pa., that re- 
sults obtained by two different machines 
did not agree. Although the loads 
recorded by the gages were identical, the 
diameters of the impressions were not 
the same. Naturally the gages were 
thought to be incorrect ;but even after 
the gages had been carefully standard- 
ized, the different machines gave results 
which did not agree. The need of a 
convenient means of checking these ma- 
chines directly was felt and the simple 
lever balance was built and found to 
answer the purpose. 


This balance consists of a single beam 
and a support. They are made of forged 
steel, machined for lightness and finish, 
with hardened steel knife edges and 
bearings. The knife edges are so placed 
that a multiplying ratio of practically 
25 to 1 is obtained. This ratio, as 
checked by placing the beam in a 5000- 


Abstract from a paper presented at the June 


BY J. L. JONES AND C. H. MARSHALL 


pound Riehle testing machine, was found 
to be 25.02 to 1. The beam alone 
was found to exert an upward pressure 
of 322.3 kilograms. A hanger and sev- 
eral lead disks of convenient size were 
made and carefully weighed. By ap- 
plying these weights, it is possible to 
obtain various pressures up to a maxi- 
mum of 3000 kilograms. 

In calibrating a machine, the adjusting 
screw is removed and replaced by the 
support, which carries a hardened steel 
bearing for the knife edge of the beam. 
The brinell ball is removed and a 
block carrying a knife edge inserted in 


its place. 

The calibration of an Aktiebolaget 
Alpha brinell machine gave results 
shown graphically in Fig. 1. The gage 


readings are plotted as ordinates for one 
curve and the load produced by the con- 
trolling weights f the The 


tor 
actual load as applied by beam is 


other. 
the 


plotted as abscissae for both curves. As® 


the controlling weights of this type of 
machine determine the pressure on the 
brinell ball, their weight should be in- 
creased or decreased so that they just 
balance at the proper load when applied 
by the beam. The gage should also be 


under the same governing conditions. 

The calibration of the improved Amer- 
ican model brinell machine is somewhat 
easier, as no controlling weights are 
used; it only is necessary to adjust the 
gages to give the correct reading of 
load applied by the beam. The results 
obtained on one of these machines are 
given in Fig. 2. The curve marked A 
was made with the piston in the highest 
working position, while that marked B 
is for a lower working position. The 
position of the piston for the A curve 
is the same as it would be in testing 
hard material, where a shallow impres- 
sion is made, while the position for the 
B curve is the same as it would be in 
testing soft materials, where a deep im- 
pression is made. The values of A are 
seen to be lower than those of B. This 
is probably because the distance between 
the rubber diaphragm and the top of 
the piston is increased when the piston 
is at a lower point. The tendency of 
the rubber to curve at the edges is then 
greater. The working area of the pis- 
ton would therefore be less, which would 
require a higher gage pressure to pro- 
duce the same load on the brinell ball. 
However, the error introduced by this 
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Details of Molding Practice on One of These Jobs—Preparing the 
Leveling and Adjusting the Pattern—Setting the Cores— 
Assembling and Closing the Mold 


HE gap-press frame discussed 
in this 
a pit which dug about 
one foot deeper than the depth 
of the pattern. about 4 
inches thick, was made and pipes were 
provided 
from the 


article was molded in 


was 
A cinder bed, 


for carrying the gases 


bottom of the 


away 


\? 
w 


How a Gap-P 


BY M. H. POTTER 


fairly true and also carry a heavy strain 
a slab core was set to bear against it. 
When the sand had been rammed under- 
neath the pattern the stakes, shown at 
A, Fig. 3, were driven and the pattern 
was lifted. 

The bottom of mold well 


the was 


ress Frame V 


The 


as Molded 


Bed 


of the pattern was placed on the drag. 
cope, Fig. 4, lowered over 
the pattern and held in place with stakes, 
A, Fig. 4, after which it was lifted and 
wet down or clay-washed. The patterr 
was then covered with facing sand. A 
slab core was placed against the foot, 

which 


was 


was provided with 





was poured. 
rag. 4, 


mold when it 
The plank, A, 
placed as and 
used for holding the 
lets the 


was 
shown was 
chap- 
supporting core. 
then was 


the 


Molding sand 


rammed over cinder 


nearly 


to conform 
to 
pattern. 


as 


the 


bed, 
under 
The 


forced 


as possible 

of the 
pattern 
place, 


blocked and 


side 


was then 


into having been 





wedged into 





a staple to permit of wir- 
Gates, 
long stem gag- 


ing it to the cope. 
risers and 


gers were set in position. 
The pattern then was cov- 
ered with facing sand and 
heap hand-ram- 


of 


sand 
to a 


was 


med about 


2 inches. 
added ram- 
mings performed until the 
top of the foot on the pat- 
As this 


depth 
Heap sand was 


and several 





tern was reached. 





proper position; it 
held in place 
during the 
sand underneath. 

The pattern was parted at A, Fig. 2, 
and that part of the pattern below the 
parting was bedded in the pit, as shown 
in Fig. 1. The coreprint for the 
core is indicated by B, Fig. 2. A flat 
iron plate was placed under this print 
to support the weight of the heavy mair 
core. As the 


Was 


by weights 


process of rammi 


main 


face of the feet must be 


e 


PART OF THE PRESS MOLD BEDDED IN THE 
vented, the vents having extended into 
the bed of cinders. The bottom of the 
mold was made as smooth as possible 
before the pattern was reset and rapped 
down. The stakes, A, Fig 3, then were 

laid against 
the pattern and heap sand was rammed 
solidly around it, struck off 
was Parting sand was 
dusted on the joint, and the cope half 


removed, facing sand was 


and the 


joint made. 


FLOOR 


is the highest part of the 

mold riser was placed on 
this foot. After placing the 
riser, sand was shoveled into the flask 
and rammed until the cope was filled. 
The cope was well vented and the.core 
at the foot 
and were 
the cope lifted off. 
drawn, the 
with graphite. 
Before drawing the drag part of the 


top ol 


sticks 
and 
was 


Gate 
removed 


was secured. 


risers next 
The 
finished 


pattern 


cope was and was 


coated 
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PATTERN WAS STAKED IN 


THE FLOOR 
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pattern the 


screws holding it to the 
base were removed. In the corner 
formed by the foot of the bracket, iron 
rods, %-inch in diameter, were driven 
to support the sand. The foot portion 
of the pattern then was drawn and the 
mold finished. 

Large-headed nails were pushed into 
the face of the mold around the jaw 
and the edges of the base. This pre- 
vented the heavier parts of the casting 
from scabbing. It was found advisable 
to replace the heavy graphite coating 
on the parts of the mold forming thin 
portions of the casting with a thin coat. 
The drag was gated and nails 
forced down into the sand 
the gates. 

As a blind core print was used, it 
was held in place by chaplets. These 
were driven through the sand in the 


were 
in front of 
















































































KIG. 4--TOP VIEW OF 


BINDERS, GATE 


THE 
AND 


MOLD SHOWING 
RISERS 


pit, into the plank, A, Fig. 1, and ex- 
tended above the face of the mold the 
thickness of the casting as shown at 
B, Fig. 1. The main core, C, Fig. 1, 
was then set, with one end in the core 
print and the other was supported by 
chaplets. Cores D and E, Fig. 1, were 
set next, followed by the shaft core, 
one end of which rested in the core D, 
while the other was held by a chaplet, G, 
in the coreprint. 

The runner, B, Fig. 4, consisted of 
an iron ring placed around the riser, C. 
Two pieces of pig iron were placed on 
each side of the gate stick and formed 
the flow-off, D, Fig. 4. The cope was 
tried on the drag and was immediately 
removed and repaired where necessary. 
It is advisable to place white sand on 
uch parts as may be doubtful of bear- 
ng properly. When the cope has been 
made to bear on the joints and cores 
is desired, a vent wire is run up through 
the cope and the chaplets are set at the 

dicated points. The stems of the chap- 

ts should be long enough, so that when 
they are pushed up through the holes in 
the cope made with the vent wire, they 

ill extend 4 the 


about %-inch above 
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top of the cope and still leave in the 
mold a length of chaplet equal to the 
thickness of the casting. The chaplets 
are held in place by soft clay squeezed 
around the top of the stem projecting 
through the cope. Paste is placed on 
the edges of the cores so that the iron 
cannot fin over them and enter the 
vents, thereby preventing the escape of 
gases. 

The cope is closed over and the riser, 
C, Fig. 4, is covered. Binders, D, Fig. 
4, are placed on top of the cope, blocks 
of iron being set between these binders 
and the edge of the cope. The binders 
are held down by hook bolts that en- 
gage eyebolts in the floor. To keep 
the main core from rising when the 
metal is poured into the mold, the 
binders, E, Fig. 4, are passed beneath 
the binders D, and are held by wedges. 
Wedges, G, are pushed in between these 
binders and the tops of the chaplets. The 
mold then is ready for pouring. 





Compiles Census of Iron 
Foundries in Britain 


An interesting census of the number 
of iron foundries in has 
recently been completed. It was com- 
piled, it is the board 
of trade with the co-operation of the 


Great Britain 


understood, by 
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Britain in 1913 was 75,000 tons; dur- 
in the same year the output of gray- 
iron castings is estimated 
been 3,000,000 tons. 
that 


to have 
It is not believed 
have been very 
largely increased since the war, inas- 
much as the did call 
expansion of gray-iron or 
facilities. 


these figures 


war not for 
extenisve 
malleable casting 


Homer Furnace Co. Starts 
Foundry School 


A school for the education of work- 
men in foundry practice and metal- 
lurgy, known as the Coldwater School 
of Foundry was started 
the Homer Furnace Co., 
Coldwater, Mich. This feature 
is the idea of H. D. Keller, superin- 
tendent, desires to educate the 
company to become 
more proficient and to fill many po- 
sitions where executive ability is 


Technology, 
recently by 


new 


who 
employes of the 


ne- 
cessary. The course of instruction was 
prepared by David McLain, McLain’s 
System, Milwaukee. It consists of 12 
lessons, each lesson to cover a period 
of about two months. Besides the les- 

from the McClain school Mr. 
Keller, will give instruction in the plant 
During the course weekly lectures will 
be given by Messrs. McLain and Kel- 


sons 





Number of Foundries in Great Britain 








ENGLAND 
NORTHERN COUNTIES 
Northumberland, Cumberland, Durham, Westmoreland, Lancashire, Yorkshire................ 881 
MIDLAND COUNTIES 
Staffordshire, Worcestershire, Warwickshire, Leicester, Derbyshire, Nottinghamshire, Northants.. 828 
WESTERN COUNTIES 
Wales, Chester, Salop, Hereford, Monmouth, Gloucester, Somerset, Devonshire, Cornwall.... 321 
EASTERN COUNTIES 
Lincolnshire, Norfolk, Cambridgeshire, Huntingdonshire, Suffolk, Essex, Bedfordshire, Buck- 
fnetemmiiion, FertfOrGehv@ on ii cccé cc cccascccviccesecccsecacdudesevcessodseenas 174 
SOUTHERN COUNTIES 
Berkshire, Wiltshire, Dorset, Hants, Sussex, Surrey, Kent, Middlesex, Oxford.............. 137 
RAMEE ii ceed ccasccrcccncaees send.d decd boeeedadya sane duamateacandeaatce noua 98 
2439 
| ee Pe ee yt Mr yr rere eee 305 
WO i voce i ncdengaseianvesitacsasdeasneneasils-eukusterttdenqaresiete neds salen 52 
TR 6s aah eae eee eee 2796 








British Gray and Malleable Cast Iron 


Research association, Birmingham. 


These figures show that there are 2/96 


iron foundries in Great Britain, of 
which 2439 are in England, 305 in 
Scotland and 52 in Ireland. The 
particulars according to districts are 
civen in the accompanying table. This 
census also has revealed the fact that 
the city of Birmingham has more 
foundries than any other town in 
Great Britain. There are 118 iron 
foundries in the Birmingham area. 
Yorkshire, with 408 iron foundries, 
is the most important English county 
from a foundry standpoint Accord- 
ing to figures compiled from the 
same source, it is estimated that the 
output of malleable cast iron in Great 


ler, and others will be called to lecture 
on special subjects on which they are 
iinown to be proficient. 


Teetor Co. Incorporated 


The R. J. Teetor Co., Muskegon, 
Mich., recently incorporated with a 
$300,000 capital stock, will manufac- 


ture under contract molding machines, 


etc. The company now is having its 
products manufactured under con- 
tract, and plans ultimately to equip 


a plant and do its own manufacturing. 
Officers are: President, R. J. Teetor; 
vice president, E. L. Howe, and sec- 
retary-treasurer, Andrew Wierengo. 
The office of the firm is at 309 Union 
Bank building, Muskegon. 
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Specialist Should Rig Patterns 


HERE are many slants to making castings 

and the omission of one essential may hinder 
seriously the success of the entire cycle of 
operations. To secure good castings, the 

metal must be of a certain composition and the molds 
must be correctly gated and made of the proper 
grade of sand. Further, to secure economical pro- 
duction, patterns must be rigged in the most efficient 
manner. Not every foundryman is qualified to do 
this, therefore the final decision on rigging should 
devolve upon someone who has proved his ability. 
No matter how brilliant nor accomplished no one 
can rig patterns so that no improvement is possible. 
Therefore, every assistance should be available to 
the one responsible for this work. After the rigger 
has decided on the method he thinks best for molding 
the casting, the foreman on the floor on which the 
casting is made should be called in to discuss the 
rigging. He is closer to the operating end than the 
one who has designed the rigging and through his 
personal experience may have pertinent suggestions 
of value. At this time the foreman will have oppor- 
tunity to criticize, and if he has no suggestions, it is 
taken that he concurs in the judgment of the designer. 
He then has no excuse for not producing the rated 
number of castings. At the conference between the 
foreman and the designer of the rigging, the proper 
grade of workman to put on the job also may be 
decided. Possibly the foreman has no molder to put 
on the job, then alterations must be made to enable 
laborer to make the mold, or other points may be 
shown by the foreman which make the method of 
rigging impractical as designed. This form of organ- 
ization, in operation in many foundries, utilizes the 
ability of the highly trained expert and modifies it 
with the practical experience of the molding foreman. 


Malleable Shops Increase Capacity 


EADJUSTMENT after the war has 

brought about a marked demand for mal- 

leable castings. This has been so pro- 

nounced that the malleable shops in opera- 
tion at capacity immediately after the armistice were 
unable to handle the great volume of work which 
came to them and there was a decided increase in 
the number of new plants erected. Previous to 
1919 there had been relatively little new construc- 
tion in the malleable field, and the gain in capacity 
of the malleable iron shops was comparatively 
small trom year to year. However, within the past 
18 months there has been built, or started, enough 
new construction to increase the capacity of the 
malleable-iron foundries in the country by from 25 
to 33 1/3 per cent. Some of this new development 
was started by manufacturing plants which found 
it almost impossible to secure the necessary cast- 
ings, while a large proportion of it was furnished by 
established foundry companies which increased their 
plants or built new ones. Most of the increased 
business which came to malleable foundries was 
due to the greatly augmented demand for automo- 
bile castings. The capacity is now becoming large 
enough to handle this work promptly but a revival 
in the demand for railroad castings is expected to 
again overtax malleable foundries. However, the 
slacking of demand for automobile castings which 
is at present in evidence will allow the filling of 
quite a large demand from the railroads. 
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UTURE price trends in foundry basic raw 
materials are the source of much interested 
speculation at the present time. The railway 
rate advance which becomes effective this 
week is the strongest factor upon which a probable 
rise in price levels is forecasted. Opposing this ten- 
dency is the force of receding demand for manufac- 
tured materials which is evident in many lines. 
Slowing down in the general buying movement, which 
reached a peak in the early summer, may serve as an 
effective brake upon any radical upward movement 
in coke, scrap, pig iron and other commodities. A\l- 
though pessimism is absent, conservatism is dictating 
greater care in manufacturing schedules in  prac- 
tically all lines. 
A wide divergence in prices on pig 
iron produced in the different districts 
is expected to result when the new 
freight rates are in effect. The bal- 
ance will be slightly in favor of those 
furnaces which are located along the 
Great Lakes where ore may be delivered without an 
added cost of 


Iron Prices 


in Doubt 


Trade Outlook in the Foundry Industry 


cent in the labor cost on each ton of castings, as com- 
pared with the third quarter of 1919. Labor in this 
instance represents about 40 to 60 per cent of the 
entire cost of production. Fuel prices, although not 
so important in computing the price of foundry prod- 
ucts, likely will become a source of greater concern 
as the winter advances. Steel foundries melting in 
electric furnaces report an advance in power deliv- 
ery charges throughout the country where utility cor- 
porations are obliged to meet higher prices on fuel. 
Although gray iron and malleable 
shops in general continue to have 
ample orders, but little new inquiry 
is evident. Starting with the auto- 
motive industries, where retrench- 
ment has been the rule for the past 
month or six weeks, a slackening of demand is noted. 
Although there has been only a few actual cancella- 
tions, the volume of new inquiry has fallen off to a 
degree that has permitted car manufacturers to place 
orders for new business readily, while during the 
early summer it was almost impossible to secure shop 

facilities for 


Demand Is 
Weaker 





rail transporta- 
tion and where 
coke and _ lime- 
stone are close at 


‘ Iron 

hand. It is stat- No. 2 foundry, valley........ $47.00 to 50.00 
ed that eastern No. 2 Southern, Birmingham.... 42.00 to 45.00 
: : No. 2 Foundry, Chicago...... 48.00 to 50.00 
furnaces will No. 2 Woundry, Philadelphia... 50.90 to 52.05 
face a increase Basic, Valley ..cccscccccess 48.50 
aoe ie , Malleable, Chieaga........-. 46.50 
of about $2.50 a Malleable, Buffalo .........+. 51.25 
ton on raw mate- Coke 

rials, while in Connellsville foundry coke...... $18.00 to 19.00 


Wise county foundry coke...... 18.50 to 20.00 


the Youngstown 
district the 1in- 





Prices of Raw Materials for Foundry Use 
CORRECTED TO AUG. 24 


furnishing many 
cast parts which 
enter into auto- 
mobile and truck 
manufacture. 
Malleable and 


Scrap 


Heavy melting steel, Valley....$27.50 to 27.75 
Heavy melting steel, Pittsburgh.. 29.00 to 29.50 
25.5 


Heavy melting steel, Chicago.... .50 to 26.00 - . 

Stove plate, Chicago.......... 32.00 to 32.50 oe  hicl — 
ee a eee 42.00 to 42.50 alike which make 
No. 1 cast, Philadelphia . 39.00 to 41.00 : : 
No. 1 cast, Birmingham...... 33.00 to 35.00 castings for the 
Car wheels, iron, Pittsburgh.... 45.00 to 46.00 


automotive indus- 


Car wheels, iron, Chicago...... 39.00 to 39.50 : $ 
Railroad malleable, Chicago.... 32.50 to 33.00 tries still h ave 
Agricultural malleable, Chicago.. 33.00 to 33.50 


sufficient business 








crease will be 
about $1.50 to $1.60 a ton. Southern furnaces will 
be at a marked disadvantage in the transportation of 
their finished product to many foundry centers. The 
gains made by southern ironmakers during the war 
and the period following probably will be decreased, 
particularly if the demand for castings falls off during 
the next few months. No slackening in demand for 
southern iron has been apparent up to the present 
time, the inquiry for first quarter 1921 delivery having 
been in excess of the tonnages which makers are 
willing to contract at present prices. Diffidence has 
been shown by producers and consumers alike in 
contracting iron for the ‘coming year, pending the 
efects of the various factors now being brought to 
hear on prices. 
No immediate decline in castings 
prices is to be expected from pres- 
ent indications. It is evident that 
all those materials which enter into 
castings manufacture will show no 
. immediate fall in price. Further, the 
‘eight increase undoubtedly will exert a strong in- 
‘uence. While labor is slightly more plentiful, and 
greater efficiency is reported, the past quarter, ac- 
rding to accurate comparative figures has developed 
still greater advance in the labor factor entering 
ito finished casting costs. In one branch of the 
oundry industry, the second quarter of the present 
has been marked by an increase of about 15 per 


No Recession 


In Castings 





to maintain full 
operation, and al- 
though new inquiries are practically absent, and de- 
ferred deliveries are requested in some _ instances, 
these foundries are making no effort to solicit busi- 
ness from other than the automotive industries. 
Prices paid for automobile castings are attractive, the 
equipment and facilities of these shops are best adapt- 
ed to this class of work and almost without exception, 
they are optimistic in predicting an early return of 
heavy requirements from the automobile builders. 
Malleable and steel foundries which are engaged on 
railroad work have all that they can do in meeting 
the demand for repair and replacement parts. The 
call for castings from the railroads is so strong that 
some shops are endeavoring to sublet contracts in 
excess of their facilities. Little new car business 
is offered. Whether this is from a canny desire to 
prevent bulling the market or whether the improve- 
ment in transportation may serve to cut down the 
estimated requirements for new equipment is not ap- 
parent at this time. Agricultural implement makers 
sufficient orders to last through several months, and 
those making castings for building construction have 
noted a slight increase in inquiries. Prices of non- 
ferrous metals -based on New York quotations of 


Aug. 25 follow: Copper, 18.00c to 18.12%c; lead, 
9.25¢ to 9.3214c; Straits tin, 45.50c; antimony, 7.00c 
to 7.25c; aluminum No. 12 alloy, producers’ price, 


34.00c and open market, 29.00c. 
8.05c to 8.40c, East St. Louis. 


Zinc is quoted at 
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AMES A. MURPHY, who 
recently resigned the position 
of foundry superintendent of 
the Hooven-Owens-Rentschler 

Hamilton, O., made 

president and general manager of the 

Co., Conners- 

Murphy is 


Co., has’. been 
Connersville Foundry 


Ind. Mr. 
known throughout the foundry indus- 


ville, widely 
During the past 20 years he has 
the Ball 
Chicago 


‘try. 
had 
Engine 


successively of 
Erie, Pa.; the 

Tool Co., Franklin, Pa.; 

Interstate Foundry Co., 

For the past 13% years he 


charge 
Co., 
Pneumatic 
the 
Cleveland. 
has been superintendent of the Hoov- 
Ham- 


and 


en-Owens-Rentschler foundry in 
ilton, O. 
foundry 


Always a close student of 


problems and of pioneering 


disposition, he introduced many inno- 
vations in the casting industry which 
today are regarded as standard prac- 
tice. Stringless wax vents for vent- 
ing thin and difficult cores, skimming 
and spraying devices, ingenious flask 
construction and rigging for casting 
large work, particularly large _ fly 
wheels, molded above the floor, fur- 
nish examples of his varied accom- 
vlishments. His phenomenal record 
in turning out the castings for over 
three hundred 2800-horsepower en- 
gines for the Emergency Fleet cor- 


the rate of 10 complete 


engines a week, probably 


poration at 
will be un- 
come. In 


Mr. 


exceed 


excelled for some time to 


addition to his foundry activities, 


Murphy always has taken an 
ingly active part in the community life 


of the city. During the war he organ 


ized and captained a full company oi 
home guards 

W. R. Clark has been appointed 
superintendent of the Automotive 
Castings Co., Imlay City, Mich. 

L. W. Hewitt has been appointed 


general manager of the Specialty Brass 
Co., Kenocha, Wis. 

B. T. Bacon retired recently after 
serving Pickands, Brown & Co., Chi- 


cago, pig iron dealers, as sales agent 


for 36 years. 

H. D. Balsinger, has resigned as a 
superintendent in the American Steel 
Foundries to accept the assistant 


superintendency of the T. H. Syming- 
ton Co., of Rochester, N. Y. 


R, L. Favor has resigned as foundry 


foreman, Charleston navy yards to 
accept a similar position with the 
Emery Steel Castings Co., Baltimore. 
J. F. Hunter, who has been acting 


general sales agent of the Virginia 
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me 
Iron, Coal & Coke Co., Roanoke, Va., 


has been appointed general _ sales 
Atte. 1. 

Arthur Corbeille has been appointed 
manager of the W. L. McCullough 


Co., Ypsilanti, Mich. 

Blackston, has been elected 
vice president and treasurer of the 
Eagle Iron Works, Muskegon, Mich., 
Mr. Blackston was formally an official 
of the Linderman Steel & Machine Co. 


J. Martin 


superintendent of 


agent, effective 


Foundry 


Fred A, 


made 
Aetna 


been 
the 


George has 


assistant 











JAMES A. 


MURPHY 


& Machine Co., 
having previously been 


Foundry 


Warren, O., 
chief engineer 
of the same company. 


Edgar M. Lewis, formerly connected 


with the E. J. Woodison Co., Detroit, 
recently has become associated with 
the J. S. McCormick Co., Pittsburgh, 


makers of 


W. C. Hamilton, works 
manager of the American Steel Found- 
ries, Granite City, Ill, has been ap- 
pointed works the 
Duquesne Steel Cora- 
opolis, Pa. 


foundry supplies. 


formerly 


manager of 
Foundry Co., 


A. C. Porter has resigned the posi- 
tion of foundry superintendent with 
the Cushman Motor Works, Lincoln, 
Nebr., to accept a similar position 
with the Witte Engine Works, Kansas 
City, Mo. Mr. 


Porter is a graduate 


of Wentworth institute, Boston, where 
he made a 


special study of metal- 
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lurgy, production efficiency, and 
fcundry chemistry. 

Fred E. Smith has resigned his 


connection with Philip E. Wright, 
Stephen Girard building, Philadelphia, 
to become associated with Carson & 


Co., Pennsylvania building, that cit) 
dealers in pig iron, coal, coke and 
ferroalloys. 

James A. Carey, formerly Pitts 
burgh resident manager for the Hil 
& Griffith Co., has entered busines: 


for himself and is handling a_ ge 
eral line of foundry facings, 
and equipment, with offices in 
Fulton building, Pittsburgh. 


suppli 


W. J. Jones, works manager of 


J. I. Case Plow Works Co., Racin 
Wis., has been elected a vice presi 
dent of the company in charge 

production. Mr. Jones’ has _ bee: 


affiliated with the company 
one year, 
Frederick A. 


only about 


assistant 


Pelton, an 


cashier of the Northampton Nation 
bank, Northampton, Mass., has 1 
signed to take effect Sept. 1, wh 
he will become assistant treasurer 


the Haydenville Co., 
Mass., maker of brass and iron goods 
Robert H. 


Havdenvill 


Irons, president of 


Central Iron & Steel Co., and Ro 
A. Hicok, treasurer of the W. O 


Hicok Co., Harrisburg, Pa., have bee: 
named members of the representati\ 
council at the 


Harrisburg offices 


the Pennsylvania state employment 
service. 
K. V. Wheeler has recently re- 


signed as superintendent of the Elec- 
tric Steel Co., Chicago, to 
eeneral manager of the 


becom 


Lebanon 


Steel Foundry, Lebanon, Pa. Prior 
to the war Mr. Wheeler was with 
the Dominion Steel Foundry Co., 


Hamilton, Ont., Can., and from there 
went to the Steel Co. 
Bettendorf, Iowa, where he for some 
time served in the capacity as super- 
intendent. 


Zimmerman 


Plan National Engineer- 
e . 
ing Society 
The joint conference committee of the 
American Society of Civil Engineers, the 
American Institute of Mining and Metal- 
lurgical Engineers, the American Society 
ot Mechanical Engineers, and the Amer- 
ican Institute of Electrical Engineers 
has sent invitations to approximately 150 
leading engineering § societies in the 
United States, asking them to appoint 











Bri 
H, 

















September 1, 1920 


delegates to a meeting to be held next 
fall for the purpose of forming a na- 
tional engineering organization. The 
proposed organization will be known 
as the Federated American Engineering 
societies and will have a_ prospective 
membership of 225,000 in all lines of en- 
gineering. The executive body will be 
known as the American Engineering 
council, representation in which will 
be granted to the component organiza- 
tion. While details have not been 
definitely decided, it is expected the 
will be ready to succeed the 
existing engineering council, 
for war work in June, 1917, 
original 


council 
organized 
when the 


council goes out of existence. 


Will Study Material Han- 
dling Methods 


The American Society of Mechan- 
ical Engineers, has formed a 
rials handling section whose 
to “promote the art of the mechan- 
ical handling of all materials.” 

The first meeting of this section 
was held at the Engineering Societies 
building, 29 West Thirty-ninth street, 
New York, Aug. 13. Robert M. 
Gates, managing engineer specializing 
1 material handling equipment, Lake- 
wood Co., Cleveland, 
address Mr. Gates 
mphasized the fact that the section 
niust be a bureau of information— 
omplete in its scope, specific in its 
knowledge of the physical and eco- 
nomic conditions, and unbiased in its 
onclusions. 


mate- 
object is 


Engineering 
resided. In _ his 


Steel Treaters to Meet 


The annual convention of the Amer- 
an Steel Treater’s association and 
the Steel Treating Research society 


vill be held in Philadelphia, Sept. 14- 


18 Besides the long program of 


technical papers dealing with all 
phases of heat treatment a display of 
heat treating equipment 
than 125 
this 


will be given 
The 
will give the 
ample time to ship their 
Columbus, O., for the 
convention. An 
entertainment program is being 
arranged for the members and guests 
attendance. 


by more exhibitors. 


date of convention 
exhibitors 

exkibits to 
foundrymen’s exten- 


sive 


Welding Society Forms 
Pittsburgh Section 


The American Welding society or- 
ganized a Pittsburgh section Thurs- 
day afternoon, Aug. 12. The officers 
elected were: Chairman, J. D. Con- 
first vice chairman, Dr. R. H. 
Brownlee; second vice chairman, H. 
H. Maxfield; temporary secretary, F. 


way; 
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W. Tupper, and treasurer, F. O. Gard- 
ener. The members of the executive 
committee are: W. M. Finlayson, G. 
H. Danforth, J. A. Warfel, F. C. Sat- 
terley, A. M. Candy, H. D. Kelley, 
D. J. Ridding, C. H. Newbury, Carles 
Crates, F. S. Austin, J. H. and 
B. P. McDaniel 

The first open meeting of the new 
section was held in the evening at the 
chamber of 


Rush 


auditorium. At 
this meeting a number of short papers 
were presented. W. R. 
Metal & 


presented a 


commerce 


Hulbert, the 
New York, 


describing the re- 


Therntit Corp., 
paper 
pair of the stern frame of the 


NORTHERN PacirFic, by 


army 
transport, means 


of thermit. This paper was illustrated 


with moving pictures. Douglas F. 
Miner, Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., told 





CHARLES J. 


WILTSHIRE 


of recent developments in percussion 


welding. Gas cutting methods were 
described by C. J. Nyquist, C. J. 
Nyquist Co., Cleveland. 

J: Hi. president of the 
welding society, spoke of the general 


Deppeler, 
organization of the society and _ said 
that the Pittsburgh was the 
third to be organized, sections having 
been formed in Philadelphia and New 
York. will be estab- 
lished in different parts of the country, 
Mr. Deppler said. He called attention 
to the work of the American Bureau 
of Welding which is controlled by the 
American Welding society in con- 
junction with representatives from a 
large number of other technical so- 
cieties. This bureau is a research or- 
ganization which calls on the industry 
directly particular 
undertakes, for 
The results of 


section 


Other sections 


interested in any 
line of work which it 


financial assistance. 
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the research are then given out for 
the benefit of those interested in weld- 
ing. This branch of work is compara- 
tively new and considerable develop- 
ment is anticipated in the future. So 
far little 
cutting 


success has been made in 


gray iron with a gas flame, 
but Mr. Nyquist stated that he thought 
a practical method for doing this would 
soon be perfected. 


Charles J. VV EEREUSLUE Co us 
: = ee 
Killed in Accident 
Wiltshire for the 
years superintendent of the iron found- 
ry department of the 
works of the General 
Schenectady, N. Y., was 
July 19, 
interurban 


Mr. Wiltshire 


i=) 


Charles J. past 13 
Schenectady 
Electric Co., 
killed in his 
automobile on when it 
struck by an 


was 


car. 


was born in Ealing, 
now a part of London, England, Aug. 
2, 1862, and came to the United States 
with his parents when about 10 years 
old. The family located at Chicago. 
His first employment was that of an 
errand boy for Marshall Field & Co., 
but later he was apprenticed as a mold- 


er and subsequently secured training 
in the office routine of foundry opera- 
tions. He spent a short time in found- 
ries on the Pacific 1892 and 


subsequently employed at 


coast in 
was 
dence, R. I., and 


Provi- 
Chester, Pa., in 
steel and brass as well as foundry work. 


For a while he was in charge of the 
brass foundry of the National Cash 
Register Co., Dayton, O. About 1894, 


he returned to Chicago and was placed 
in charge of the iron foundry operated 
by the Gates Iron Works of that city. 
After years affiliation with the 
Gates Works. he served as fore- 
man of the iron foundry of the Pull- 
man Co., Pullman, IIL, 
foundry of the Western 
Chicago. In 1907 he 


superintendent of the 


several 
Iron 


and of the 
Co., 

appointed 
foundry of 
the General Electric Co. and had charge 
of the iron and steel casting produc- 
tion. The position he held at the time 
death. In his work with this 
company he was closely identified with 


Electric 
was 
iron 


of his 


the work of developing the electric 
steel casting process. 
Mr. Wiltshire was a member of the 


American Foundrymen’s association and 
was a member of the committee on 
specifications for gray iron 
castings to co-operate with the American 


general 


Society for Testing Materials. 

John M. Glass, formerly with the 
Hill & Griffith Co. Cincinnati, has in- 
corporated a company known as the 
John M. Glass Co., Indianapolis, Ind. 
Associated with him is L. A. Daly, 


with the Hilk 


also formerly connected 
& Griffith Co. 
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Truck Wheels Stronger 
Than Necessary 


Radial-compression and _— side-thrust 
tests were made on a large number of 
motor-truck wheels, 
hydraulic testing machine at the bureau 
of standards. This large machine has 
a capacity of 2,300,000 pounds. For the 
radial-compression tests the wheel was 


using the Emery 


placed on a short axle supported on both 
sides of the wheel by blocks. 
Load was then applied through a block 

This block distributed the 
the full width of the rim 
and along an arc of 6 inches. The 
wheel was placed so that the load was 
applied to a section of the rim between 
spokes. 


bearing 


at the rim. 
load over 


In the side-thrust test the load was 
applied to the side of the rim of the 
wheel 


through a block 6 inches wide. 


The wheel was so placed that the point 
of application of load was _ between 


spokes and approximately 90 degrees 
from the point at which the stress had 
applied in the 


test. In this test the wheels were load- 


been radial-compression 


ed to destruction. 


These laboratory tests were not in- 
tended to supplant service tests, but the 
bureau of standards concludes that much 
information can be obtained in the lab- 
which could not be obtained 
tests 


length of time. 


oratory 


by service within a reasonable 


Defects in design and 
inaterial are soon made apparent in lab- 
oratory tests and changes can be made 
before wheels are manufactured in large 
quantities. 

The wheels tested were representative 
of those used on 3 and 5-ton trucks, 
and it is quite improbable that any of 
would ever be stressed 


these wheels 


even to its proportional limit. 


The wheels tested are all stronger 


THE FOUNDRY 


and heavier than is necessary, and a sav- 
ing in material should be effected. 

A reduction in weight is worthy of 
consideration, not only because of the 
material saved, but also because it 
would result in an increase in the life 
of tires and of roads. 

A description of the tests with curves 
showing all the obtained 
from tests on each wheel are given in 
technological paper No. 150 of the bu- 
reau of standards. 


information 


Light Fixtures Cleaned 
Automatically 
Dust in the foundry soon covers any 
lighting equipment and reduces its effi- 
ciency making frequent cleaning neces- 
sary to secure satisfactory results. In 














PULLING THE CORD WHICILT OPERATES THE 
SWITCH ALSO REVOLVES THE WIPING 
BLADES 




















SURFACE PLANER [S DIRECT CUNNECTED TO AN ELECTRIC MOTOR 
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WIPING BLADES CLEAN THE LAMP AND THE 
KEFLECTOR 


order to reduce lighting maintainance 
charges the Associated Engineers Co., 


Chicago, has put on the market a device 
which cleans the lamp and shade each 
time the light is turned on or off. This 
device, as shown in the two accompany- 
ing illustrations consists of two wiping 
blades; one rotates against the interior 
of the reflector, and one against the lamp 
bulb. As the stem switch is pulled, 
these two blades come into action, sweep- 
ing the dirt off both lamp and reflector 
by a complete revolution. The blades 
never reverse. Such frequent cleaning 
does not allow dirt to cake on the re- 
flector, and the accumulation of a few 
hours is not sufficient to annoy workmen 
in dropping down on the work below. 
The tendency is rather for the 
divided dirt to float away. 


finely 


Surfacer Changed to Motor 
Drive 
Co., Grand 


designed its sur- 
direct motor drive. 
It is driven by a standard 3600-revo- 
lutions-per-minute motor coupled to 
the cutting cylinder. Thus belts are 
no longer needed. In order to secure 
the proper number of cuts per min- 
ute three high-speed 
are supplied in the 
Having the 


The Oliver Machinery 
Mich., has 


face planer for 


Rapids, 


cutting knives 
cutting 
drive, it is not 
to set the 


head. 
motor 
necessary planer in any 
special place to line up with shafting. 
The surfacer is self contained and 
so considerable saving of room is 
effected 


machine, 


over the former belt-driven 


Outlines Carbon Case 


Dealing with the strage, use and 
carbon electrodes the Na- 
New York, has 


recently completed a booklet intended 
for those 


handling of 
tional Carbon Coa., 
interested in electric fur 
nace operation. In 
history of electric 


the preface is 
from. the 


furnaces 











a 


yyyyie 
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time in 1878 when W. Siemens de- 
signed and built a furnace, until the 
present time. It explains also how 
the by-products calcium carbide, arti- 
ficial abrasives, aluminum, ferroalloys 
and phosphorus have been made pos- 
sible by electric furnaces. According 
tc the booklet the electrodes should 
have such characteristics as low elec- 
trical resistance, low heat and 
conductivity. Care should be exer- 
cised in handling electrodes especially 
in unloading from cars as this often 
causes defects detrimental to 
operation. 


high 


efficient 


principles embodied in 
electrodes is the use of a 
“joint” compound to fiil the space be- 
tween and _ insure 


Among the 
joining 


continuous contact. 





NTTTUTTA TAA DA LH TUAU ATTA TTT 
COT 


Wan 








MMMM MTT il mn 
| TUVUDDUNUNAUQQUOUNNUOUEEYOUULVEUECLEUUENT 


THE FOUNDRY 


This compound plastic and 
consistency that 
it will not melt out when the electrodes 
become heated. Details of 


taken up in the 


should be 
adhesive but of such 
connecting, 
publication, include 
applying the 
adiusting the 


such principles as 


pound, 


com- 
connecting pin, 
picking up the electrodes, and screwing 
them together. When 
under the 


unwarranted 
furnace 
roof, it is known as spindling and to 
insure minimum 
this must be 


oxidation occurs, 


consumption 
eliminated. The 


electrode 
causes 
of this together with those incident to 
wasping and the most important fac- 
tors in securing minimum oxidation of 
electrode are made clear in the booklet. 
Logs and 
with 


records used in connection 


furnace operation are advocated 
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by the company manufacturing carbons. 

Tables of data for both round and 
square electrodes 
lication. These 
as follows: sizes, areas, current carry- 
ing capacities 
the data and a bibliography of books 


conclude the pub- 


contain information 


formulas for deducting 


incident to the subject 


of carbon electrodes. 


and articles 


The McMyler Interstate Co., of War- 
ren, pioneer in the manufacture of 
castings, etc., in Warren, has been sold 
to interests connected with the Brier 
Hill Steel Co. Since Aug. 1 it is known 
as the Eastern Ohio Steel Co. Charles 
Lewis, sales manager of the Sykes Metal 
Lath Co., of Niles, is manager of the 
new company. 
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Activities of the Iron Steel and Brass Shops 


The Marengo Foundry & Machine (Co., Marengo, 
Rl., has opened an addition to its plant. 

A building, 60 x 75 feet, will be erected by the 
Hercules Steel Casting Co., Milwaukee. 

The National Brake & Electric Co., Milwaitkee, 
vlans the erection of a foundry, 166 x 180 feet. 

Erection of a pattern storage building is being 
planned by the Watson-Stillman (Co., Aldene, N. J. 

The Howell Foundry, Howell, Mich., plans the 
erection of a plant. 

Erection of a foundry building. 56 x 100 feet, fs 
planned by the Hamburg Foundry Co., Hamburg, Pa. 

Tie Calesburg Foundry & Casting Co., Galesburg, 
Mich., has changed its name to the Battle Creek 
Jobbing Foundry Co. 

Plans have been prepared by the A. 
Foundry €o., Ninth and Bingham streets, Pittsbu-gh, 
for the erection of a plant addition, 200 x 240 feet 

Tne Kokomo Malleable Iron (Co., Kokomo, Ind., 
has increased its capital stock from $350,000 to 
$500,000. 

The Silver Iron & Steel Co., Greenville, 0., shortly 
will start work on the erection of a foundry, 100 x 
200 feet. 

The United Machine & Mfg. Co., Akron, 0., has 
had plans prepared for the erection of a new 
foundry, 100 x 200 feet. 

crection of an addition to its foundry, 110 x 118 
feet, is being planned by the Excelsior Machine & 
Tool’ Co., Fast St. Louis, Ill. 

The Lake Erie Foundry Co., 218 Chicago street, 
Buffalo, plans the crection of a foundry, 37 x 82 
feet. 

Capitalized at $20,000, the Superior Castings Ce., 
Dayton, 0., has been incorporated by R. F. Shields, 
W. Hicks, A. W. Newman, and others. 

The capital stock of the James Leffel Co., 
Springfleld, 0., recently was increased from $750,000 
to $1,750,000. 

The capital stock of the Chambersburg Foundry 
Co., Chambersbug, Pa., has been increased from 
$5000 to $132,000. 

The capital stock of the Werner G. Smith Co., 
Cleveland, recently was increased from $750,000 to 
$1,500,000. 

The Salem Foundry & Machine Corp., Roanoke, 
Va.. is said to have under consideration, plans for 
the erection of a foundry and machine shop. 

Capitalized at $5000, the Enterprise Brass Foundry, 


Garrison 


Inc.. Boston, recently was charteced by William S. 
Renale, 52 Porter street, Melrose, Mars., and others. 

The plant of the Steigler & Kerr Stove & Foundry 
Co., 2201 Folsom street, San Francisco, recently was 
damaged by fire. 

Work on the erection of a new plant for the 
Cooper Brass Works, Ogdensbu-g; N. Y., is rapidly 
nearing completion. 

The Wheeling Axle Co., Wheeling. W. Va., which 
was recently organized, has arranged for the erection 
of a building to be used as a foundry 

The A. [E. Martin Fouridsyy & Machine Co, 705 
Clark street, Milwaukee, plans the erection of an 
addition to its foundry, 30 x 145 feet. 

The Detroit Motor Castings Co., Detroit, has 
placed an addition to its plant in operation. It 
is 75 x 125 feet. 

Capitalized at $75,000, the New 
Co., New Haven, Mich., recently was 
hy F. J. MeCracken and others 

Erection of an addition to its foundry, 30 x 100 
feet, is planned by the Beans Foundry Co., Martins 
Ferry, 0. 

Toe Fox River Tractor Co., Appleton, Wis., is 
crecting a plant addition, 40 x 75 feet, and later 
will erect a machine chop and gray iron foundry. 

The Traction Steel Castings Co., East La Porte, 
Ind., which recently purchased a site for a plant, 
will start work sho:tly on the erection of the 
structures. 

Operations in its gray iron foundry will be started 
about Sept. 10 by the Newman Foundry, Kendall- 
ville, Ind. It will turn out light and medium job- 
bing work. 

The Charles H. Milles Foundry Co., Chicago, has 
bought a site on which it plans the erection of a 
foundry, 100 x 200 feet. It is said the company’s 
present plant will be sold. 

Capitalized at $100,000 the Palmyra Foundry 
Co., Palmyra, N. J., recently was incorporated by 
G. C. S. Welzel, L. F. Thum and John T. Mercer, 
to manufacture iron and steel castings, ete. 

It is reported the Ware Foundry Co., Ware, 
Mass., is planning to increase its capital stock to 
$50,000, part of the increase to be used in financing 
expansion. 

Capitalized at $50,000, the Sward Foundry & 
Machine (Co., recently was incorporated with head- 
quarters at Youngstown, 0., by J. Adams, G. 


Haven Foundry 
incorporated 


Winkelholz, T. Donofrio, W. T. Richards and J. Salata. 

Union Mfg. 
erection of a& 
company manufac- 


Plans have been completed by the 
Co., New Britain, Conn., for the 
building, 49 x 51. feet. The 
tures gray iron castings, etc. 

The Simple Gas Engine Works, Menasha, Wis., has 
tentative plans for the erection of an addition to 
its foundry and core room, to be 60 x 100 feet. 
F. J. Oberweiser is president and general manager. 

The capital stock of the Roberts Brass Co., 178 
Lincoln avenue, Milwaukee,” manufacturer of brase 
castings and small brass specialties, recently was 
inereased from $15,090 to $50,000. 

Erection of a new plant, 40 x 125 feet, is being 
planned by the Shreveport Brass Works, Shreveport, 
La. It is proposed to install a large amount of 
new equipment. R. J. Morton {is manager. 

The Princeton Foundry & Supply Co., Princeton, 
W. Va., has been incorporated with a capital stock 
of $50,000, by L. E. White, G. H. Crumpecker and 
Cc. W. Hall. 

The Central Malleable Castings Co., Franklin Park, 
Ill., has bought the plant of the Northwestern Steel 
Corp. and will equip and use it as a malleable gray 
jron foundry. Charles Drozeski is president. 

The Rochester Casting Corp., Rochester, N. Y., 
has been incorporated to carry on business with an 
active capital stock of $1,050,000, by C. FB. Wray, 
A. N. Wright and L. 0. Graves. 

Capitalized at $100,000, the Mt. Holly Foundry 
Co., recently was incorporated in Delaware, by 
Lewis RK. Palmer, George C. Palmer, Ridley Park, 
Pa., and John F. Malloy, Wilmington, Del. 

The Jorgenson Mfg. Co., Waupaca, Wis., will 
build a brass foundry and is having plans pre- 
pared for the erection of an addition to its hydro- 
electric power plant. 

The Detroit Valve & Fittings Co. and the Detroit 
Brass Works, Detroit. which were recently merged, 
will be operated under the name of the Detroit 
Brass & Malleable Works. 

Work has been started on the erection of & 
1-story. 35 x 200-foot machine shop, a 50 x 100- 
foot foundry and a 40 x 100-foot pattern shop, 
for the National Woodworking Machine Co., Dover, 
N. H. 

The Ruud Mfg. Co., Twenty-ninth and Smaliman 
streets, Pittsburgh, is having plans prepared for the 
erection of a plant addition to be used ag an 
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extension to tie foundry and machine shop. Ed- 
ward Ruud is president of the company. 

The Jamestown Maileable Iron Products Co., 
Jamestown, N. Y., has had plans drawn for the 
erection of a foundry, 260 x 300 feet. 

The Valley Falls Foundry & Machine Co., Cum- 
berland, R. I., has been incorporated with a capital 
stocs of $150,000, by John F. Murphy, West 
Warwick, R. I.; Fred A. Tobin, East Providence, 
R. 1., and Joseph F. MecSolvey. 

Tne American Malleable Iron Corp., ° Lynckburg, 








Va., which was recently incorporated in Delaware 
with a capital stock of $1,000,000, has acquired a 
site on which it plans the immediate erection of a 
plant. 

An aluminum and brass foundry has been estab- 
lished at 2157 Blue Island avenue, Chicago, under 
the name of the National Aluminum &_ Brass 
Foundry, by Victor S. Kuecki and Frank T. Luka. 
Jobbing work in aluminum, brass and bronze will be 
done 

The (Claus Automatic Gas Cock Co., Milwaukee, 
has announced that it shortly will erect a brass 
foundry to contain approximately 15,000 square 
feet The company i interested in all of the latest 
labor saving, tumbling, melting and metal carrying 
devices now on the market 

Bids will be taken by the Wortkington Pump & 
Machinery Corp. for the erection of a 4-story, pattern 
shop and extension to the pattern storage vault, at 
the company’s branch plant at Cudahy, Wis., which 
is known as the Power & Mining Machinery Co. and 
the International Gas Engine Co. The building will 
be 60 x 180 feet. 

Capitalized at $60,000 the Hall Foundry & Machine 
Co., Inc., Jacksonville, Tex., is conducting a_ ge 
eral foundry and machine shop business. It possi 
bly will later on engage in some manufacturing in 
the new building, which now is being -erected. All 
machinery needs have been contracted for. Sam J 
Hall is president, Kk. I. Weir is secretary and treas 
urer and F, L. Haberle is vice president 

Organized for the purpose of making malleabl 
castings, the Ashland Malleable Co., Ashland, 0 
expects to have a foundry built before Jan. 1 It is 
capitalized at $150,000. and will be in the market 
for all sorts of foundry equipment. Officers of the 
company are: President. J. H. Firestone; vice pres 
dent, Samuel Miller; treasurer, E. M. Armstrong, and 
secretary, W. L. Rybolt 

Two 10-ton cranes, built by the Milwaukee Crane 
& Mfg. Co., Milwaukee, recently were purchased by 
the Valley Iron Works (Co., Appleton, Wis., which 
has equipped a foundry and manufacturing building 
to be devoted to the manufacture of machinery for 
paper and pulp mills. The foundry is 40 x 120 feet 
and the manufacturing building, 42 x 140 feet. E 
A. Paterson is general manager and W. H. Burns 
is assistant manager 

To engage in the manufacture and machining of 
gray iron castings, the Decatur Castings Co., Hamilton, 
0., recently was organized by interests connected with 
the Hamilton Foundry & Machine (Co., Hamilton, 
0. It is capitalized at $400,000 and it has a 
plant at Decatur, Ill., which is fully equipped and 
now in operation. Officers of the company are: Presi 
dent, Gordon S. Rentschler; vice president, G \ 
Rentschler; secretary and treasurer, H. A. Rentschler 
and general manager, D. McDaniel 

The Pioneer Brass Works, Indianapolis, is erect- 
ing a foundry building, 150 x 200 feet, which will 
include a molding room, furnace room, core room 
and grinding room. The structure will be of brick 
and steel construction. From 35 to 50 additional 
molders’ benches, several large type roll-over jolt 
molding machines and some additional squeezers will 
be needed in the way of new equipment. J. H 
Brinkmeyer, is president and Carl W Piel is 
secretary of the company 

Construction has been completed of a plant for 
the Shea Bronze Casting Co., 232 Fifth street 
Bridgeport, Conn., and work will start in the new 
building as soon as all necessary equipment has 
been installed. The company is now in the market 
for a small core oven, 12 x 18 feet, a_ steel or 
iron fiask tumbling barrel, sprue cutter, three hors 


power motor and grinder and small tools and su 





THE FOUNDRY 


J. F. Shea is one of the officers of the com- 











Contracts have been let by the Colonial Foundry 


ings, for the erection of an addition to its foundry. 
The building will be 60 x 160 feet, 


15-ton electric crane, a 72-inch cupola and an elec- 
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trie blower. When completed castings up to 25 tons 
will be turned out. The Alliance Structural Steel Co. 
has the contract to build the structure, while the 
Alliance Machine Co. will furnish the crane and the 
J. 8. MeCormick Co., the cupola and blower. It 
is expected the structure will be ready for occupa- 
tion about Dec. 1. C. A. Jackson is general manager 
of the company. 
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proportion one to. six. This machine occupies a floor 
space of 3-feet, 10-inches x 2-feet, 3-inches, while 
its gross weight is 2700 pounds. The other size 
described, will plane bevel wheels up to 16 inches 
in diameter, 2 inches pitch, 6 inches face from 
mitre wheels to bevel wheels of proportion one to 
four. This type of machine occupies a floor space, 
6-feet l-inch x 2-feet 8-inches and its gross weight 
is 6100 pounds. 

OPTICAL PYROMETER.—The Rhode Laboratory Sup- 
ply Co., New York, is circulating a 4-page leaflet ir 
which an optical pyrometer for the measurement of 
high temperatures is described and illustrated. The 
instrument consists of a brass tube, furnished with 
a small achromatic telescope, so arranged that the 
objective of the telescope focuses the image of the 
heated body on a movable prism placed inside the 
tube. The eye-plece of the telescope then reveals 
the niagnifled image on the prism. A shield is pro 
vided to prevent exterior light reaching the eye 
The prism is made of specially prepared dark. glass 
which is so arranged that it cuts off the light emit 
ted by a heated body at different temperatures 
According to the leaflet the pyrometer can be use 
whenever the object to he examined shows a distinct 
coloration for any temperature above 525 degrees 
Cent. 

VERTICAL BORING MILL.—A _ 4-page illustrated 
folder hag been published by the Gisholt Machine 
Co., Madison, Wis., in which a vertical boring and 
turning mill is described and illustrated. According 
to the folder, the driving mechanism is contained 
within the base of the machine and is driven 
by a 4-step cone pulley, which in connection with 
a 2-speed countershaft provides for 16 changes of 
table speeds in geometrical progression. The stand 
ard machine is equipped with a plain table. A 
foot brake enables the operator to have perfect 
control of the table after the power is thrown off 
The turret head can be set at any angle within 30 
degrees from vertical, either side of the center 
Eight gear driven feeds are obtainable, and a mi 
crometer index dial, reading in thousandths of an 
inch, facilitates the accurate setting of machine 
tools. Other details are given. 

NEW OFFICES.—Rickard & Sloan, Ine., New 
York, have issued a booklet entitled ‘Trekking,’ 
in which the organization’s new offices are de 
scribed and in addition, a number of examples of 
the current advertising which it has done for its 
clients are shown. The booklet principally is de 
voted to describing the new offices, at 25 Spruce 
street, which have been laid out in such a way 
as to completely meet the needs of a high-class. 
specialized advertising business. The office is 
flooded with light from windows extending around 
three sides of the building. Noiseproof private offices 
are provided for the executives and creative staff. 
The arrangement of the general office is such as to 
enable an individual to be interviewed without disturbing 
others in the room. The photographic studio is 
complete. A line drawing, showing the layout of 
the _ Various offices and departments is given, as is 
a line drawing of that part of New York City 
which the offices are located. This 
easy accessibility from street car lines, 


in 
shows _ the 
subway and 
railroad. A list of the organization’s advertising 
clients are given, many of whom have been clients 
since the organization started. business in 1912. 





